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INTRODUCTION. 


These studies deal more especially with 

(1.) The posterior columns. 

(2.) The direct cerebellar tract. 

(3.) The afferent antero-lateral tract. 

(4.) The pyramidal system, including the crossed, the 
direct anterior, and direct lateral (homolateral) pyramidal 
tracts. 

(5.) The efferent antero-lateral tract. 

(6.) Certain other efferent internuncial tracts. 

They are based investigations the spinal cords 
the following cases man 

(1.) Degeneration the first sacral roots case 
alcoholic neuritis. 

(2.) tumour involving chiefly the seventh cervical 
root one side, and limited portion the lateral region 
the cord the same side. 
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(3.) intra-medullary tumour the lower part 
the lumbo-sacral cord. 
(4.) complete transverse lesion the spinal cord 


the level the sixth and seventh cervical segments, the 
result fracture dislocation. 

(5.) which large tumour was removed from 
one cerebral hemisphere. 

(6.) cyst the centrum ovale one cerebral 
hemisphere, the result the degeneration malignant 
tumour. 

sincere thanks are due Sir William Gowers for 
allowing make use Case Dr. Beevor for Case 
Mr. Victor Horsley for Cases and and Dr. 
Charlton Bastian for Case 

propose first give brief account the chief points 
each case, they concern our present study, and then 
discuss the facts which appear the outcome the 
investigations collectively, and conjunction 
viously ascertained facts like character. 


DEGENERATION THE First Roots CASE 
ALCOHOLIC NEURITIS. 


this case sections prepared Marchi’s method show 
degeneration both first sacral roots, but that the one 
side only slight, whereas the other root considerably, 
though not completely degenerated. entering the cord 
the fibres first hug the grey matter the posterior horn, 
being limited the dorsal half that part the posterior 
columns which borders the grey matter (see fig. 1). 
They, however, become scattered through the pos- 
terior columns, that sections from the 5th lumbar segment 
show that part these tracts the side the more 
degenerated root entirely free from degenerate fibres, 
excepting the cornu-commissural zone and septo-marginal 
tracts, though these are still very much more numerous 
the dorsal half the columns, and especially the outer 
part next the grey matter. degenerate fibres are seen 
either the cornu-commissural zone, that is, the ventral 


— 


STUDY SOME TRACTS THE SPINAL CORD 147 


part the posterior columns bordering the posterior 
commissure, septum and cornu, and which the name 
cornu-commissural tract has been given Marie, the 
septo-marginal tract, named Bruce and Muir 
consequence its immediate relationship the posterior 
median septum. 

There distinct degeneration many the reflex 
collaterals, numerous degenerated fibres this kind being 
seen coursing through the grey matter the ventral horn 
the same side, both the 5th lumbar and first sacral 
segments the cord; but none pass the ventral horn 
the opposite side, nor any the fibres pass beyond 
the grey matter the same side the affected posterior 
columns, reach the white matter the ventro-lateral 
region the cord. few collaterals are, however, seen 
passing across the base the posterior horn towards the 
lateral column the same side, without any degenerated 
fibres being actually seen this column. There also 
degeneration some the fine collaterals the external 
part the gelatinous substance Rolando. degenerated 
fibres can seen passing any route the opposite 
posterior columns, and those seen them clearly belong 
the opposite posterior root, which slightly degenerated. 

the 3rd lumbar segment the cord the distribu- 
tion the degeneration differs from that above described 
there degeneration all parts the postero-internal 
column, including the cornu-commissural zone, and there 
also degeneration the ventral third the postero-external 
column, and dorsal zone the periphery the 
cord, not quite amounting third the dorso-ventral 
area the tract. The middle third the postero-external 
column free from degeneration, especially that part 
which borders the substantia gelatinosi Rolandi. 
degenerate fibres are seen passing the ventral horn 
the same side, any other part the grey, white 
matter the cord, other than the posterior columns 
already described. 

the thoracic region the precise distribution the 
degenerated fibres naturally varies with the level which 


‘A 


DH. 


q "IG. 3. 
a 


148 ORIGINAL ARTICLES AND CLINICAL CASES 


they are seen; but the degeneration tends more and more 
limit itself the postero-internal column, and more and 
more the dorsal part this, according the well 
established law with regard fibres derived from the caudal 
segments the cord. Thus comes about that less and 
less degeneration seen the postero-external column, 
and the cornu-commissural zone, pass towards the 
cephalic end the cord. degenerate fibres are seen 
passing the grey matter the ventral horn, any other 
part the cord. 

The degeneration seen the cervical cord limited 
the dorsal two-thirds the postero-internal column, the 
area thus occupied being triangular area with its apex 
abutting the posterior median septum ventrally, and the 
base being situated dorsally the periphery the cord, 
which part the degeneration occupies the whole transverse 
area the postero-internal column. All other parts this 
column are free from degeneration, the 
column. degenerated fibres are seen passing any 
the other tracts the cord, nor can any traced the 
grey matter either ventral horn elsewhere. 


INVOLVING CHIEFLY THE SEVENTH CERVICAL 
Root ONE SIDE, AND LIMITED PORTION THE 
LATERAL REGION THE CORD THE SAME SIDE. 


This case which large sarcoma the neck 
extended into the neural canal along the cervical 
root, which destroyed, and some extent pressed 
the 6th and 8th cervical roots, without, however, either 
involving destroying them. The growth also 
upon the right half the cord, push over 
the left side the neural canal, and the same time 
destroyed limited area the lateral region it, corre- 
sponding the areas occupied the direct cerebellar and 
crossed pyramidal tracts the right side. Otherwise the 
cord, seen transverse section, was intact. 

The degenerations seen segments the cord above 
the lesion consist well-marked band degeneration 
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which the level the cervical segment extends 
from the posterior commissure the dorsal periphery 
the cord. The ventral end this degenerated area 
separated from the posterior commissure narrow band 
healthy fibres the cornu-commissural zone. The 
dorsal end the degenerated the periphery the 
cord somewhat abruptly widened out, for about fifth 
its total length, about four five times the breadth its 
ventral four-fifths, the ventral third being its turn slightly 
wider than the portion separating from the wide peripheral 
dorsal area (see fig. 2). This degenerated band accurately 
limited the inner border the postero-external column 
throughout the greater part its length, coming within 
short distance the anterior fourth the posterior 
median septum from which only separated very 
narrow band healthy fibres this part. The band 
degeneration maintains this position its further course 
the medulla without encroaching the postero-internal 
column. 

addition this well-marked band degeneration 
extending along the inner border the postero-external 
column the right side, and separated from the postero- 
internal tract the septum intermedium, there exists, 
each side the posterior median fissure, small area 
degeneration, absolutely symmetrical, and limited the 
postero-internal columns. These degenerations are situated 
the ventral end the dorsal half the postero-internal 
columns, and are placed that their ventral extremities, 
which are broader than abut the posterior 
median fissure. Their dorsal, narrow, tailed ends, the 
other hand, are situated some distance from the posterior 
median septum, that these degenerated areas lie some- 
what obliquely across the postero-internal columns. 

The only other tract degenerated above the level the 
lesion the direct cerebellar tract the side the damage 
the spinal cord (see fig. 2). 

Below the lesion, the other hand, seen sections 
caudal the 3rd thoracic segment, the only tract found 
degenerated the crossed pyramidal tract the side the 
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tumour, and this could traced the most caudal end 
lumbo-sacral cord. 


INTRA-MEDULLARY TUMOUR THE LOWER PART THE 
LUMBO-SACRAL CORD. 


this case the tumour involved the whole the conus 
terminalis and extended into the lumbo-sacral cord 
greater height one side than the other. the lower 
part the sacral cord was more less centrally situated 
with margin spinal cord tissue all round its periphery, 
but even here there was distinct tendency for the one 
lateral half the cord escape greater extent than 
the other. the time the level the 4th lumbar seg- 
ment was reached the evidence the greater 
one half the cord was most pronounced, nearly all 
the grey matter one side having escaped together 
with all the white matter, except both posterior columns, 
the direct pyramidal tract and part the adjacent ground 
bundles (see fig. 3). The destruction the other half 
the cord was even more complete than more caudal 
levels, that the growth reached the periphery 
the cord, except one two small points. 

The 3rd lumbar segment, though not itself actually 
involved new growth either side, was nevertheless 
swollen and softened one side, probably consequence 
interference with its vascular supply the growth 
the adjacent segment. The swollen, softened condition 
corresponded the side which the tumour reached 
its highest level. 

far can determined the 2nd lumbar segment 
free from any morbid change other than the ascending 
degeneration afferent tracts, and this lies the chief 
interest the case from our point view, that both 
the postero-external columns are 
degenerated both sides the cord, while with the 
exception few scattered degenerated fibres the ventro- 
lateral ascending tract intact one side, but distinctly 
degenerated the opposite side, shown fig. which 
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from photomicrograph section from the 11th 
thoracic segment the cord. The side which this 
band degeneration exists the region the ventro- 
lateral ascending tract corresponds that which the 
tumour reaches its highest level. 

The degenerations though obvious sections stained 
Pal’s method, being recent character were very much 
more pronounced seen sections prepared 
method, which revealed nerve fibres recent state 
degeneration all parts the posterior columns. The 
latter method also allowed degenerated being traced 
from the posterior columns other parts the cord, but 
not propose enter the question their distri- 
bution the present occasion. Apart from degenerated 
fibres this kind, the degeneration the posterior columns 
both sides, and the ventro-lateral ascending tract one 
side, the other tracts this and higher segments the 
cord are preserved. 

Before leaving this part our subject may state 
that examination the cauda equina showed that while 
bundles degenerated fibres existed it, con- 
siderably larger number bundles were composed nor- 
mally medullated fibres. Indeed, the degenerated bundles 
were not more than could accounted for those 
proceeding from the destroyed segments the cord, with- 
out supposing that the growth the cord had caused any 
direct damage pressure the fibres the cauda equina, 
which there was also other evidence. 


CoMPLETE TRANSVERSE LESION THE SPINAL CORD, 
THE LEVEL THE SIXTH AND SEVENTH CERVICAL 
SEGMENTS, THE RESULT FRACTURE DISLOCATION. 


this case the spinal cord was completely destroyed 
the level the 6th and 7th cervical segments, 
that trace grey white matter could found 
these levels two years after the accident, except that the 
posterior part the cicatrix some posterior root fibres 
regenerated) could seen. 


q 
q 
: 
“a 
q 
a 
3 
4 
4 


152 ORIGINAL ARTICLES AND CLINICAL CASES 


Immediately the cephalic side the lesion there 
complete sclerosis the posterior columns, tract, 
the direct cerebellar and afferent ventro-lateral tracts 
both sides. pass further towards the cephalic ex- 
tremity, accordance with the well-established rule, the 
degeneration the posterior columns diminishes area 
consequence the incoming roots above the level the 
lesion supplying normal fibres the outer zone the 
postero-external column which borders the grey matter 
the posterior horn shown fig. taken from 
section the level the 4th cervical segment. These 
normal fibres must necessity supplied the 5th 
cervical and other roots nearer the brain the and 
worthy note that the incoming normal fibres are 
limited the postero-external column, even the first 
cervical segment the cord. 

The degeneration the direct cerebellar tract calls for 
comment, except that interesting note how closely 
the degenerated area this case corresponds that the 
case which this tract was interrupted one side 
tumour the 7th cervical segment. wish, however, 
call special attention the position occupied the sclerosed 
ascending ventro-lateral tract Gowers, which situated 
about midway between the periphery the cord and the 
ventral horn, and while merges dorsally into the area 
occupied the direct cerebellar tract, there evidence 
that ever comes the periphery the cord (see fig. 5). 

Immediately caudal the lesion there marked scle- 
rosis the crossed and direct pyramidal tracts, the comma 
tracts Schultze the postero-external columns, and the 
ventro-lateral efferent tract. The only point which 
wish call special attention this connection that the 
ventro-lateral efferent tract occupies the extreme periphery 
the cord (see fig. 6), and this contrasts markedly with 
the afferent ventro-lateral tract, which separated from 
the periphery well-marked band normal fibres; the 
fibres the efferent tract fact. 

that the case was one such long standing the 
Marchi method was not available for tracing the degenera- 
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tions, which were accordingly traced method. This 
allowed the crossed pyramidal tracts being traced the 
caudal extremity the cord; but the sclerosis the direct 
pyramidal tract can not made out with certainty farther 
than the fourth lumbar segment, where very slight, 
while the sclerosis the ventro-lateral efferent tract still 
distinct this level, but occupies only limited part 
the periphery the cord close the anterior median 
fissure. 

The comma tract the postero-external column can 
traced this method with certainty the 6th thoracic 
segment, that extends, well-defined tract, through 
seven segments the cervico-thoracic cord. 
appearance the 6th thoracic segment, have little doubt 
that had the Marchi method been available would have 
been possible trace this tract much farther caudally. 


ONE CEREBRAL HEMISPHERE. 

large sarcoma had been removed from the right cere- 
bral hemisphere five weeks before the patient died. The 
area cerebral cortex excised its removal was such that 
the lower cm. the ascending frontal, and cm. the 
ascending parietal were left the hinder part the 
superior frontal was slightly implicated, but both the other 
frontal convolutions escaped, the anterior boundary the 
removed area being the precentral sulcus. The posterior 
boundary corresponded about the posterior end the 
Sylvian sulcus, the external aspect the hemisphere, 
while, the mesial aspect, this limit was marked the 
posterior end the calloso-marginal sulcus, which point 
the dura was adherent. Otherwise cm. the upper end 
the ascending frontal, and ascending parietal convolutions, 
together with the superior parietal, were intact. 
section into the hemisphere the direction its long axis, 
and about cm. from the middle line, showed that the 
region from which the tumour had been removed embraced 
area cm. the antero-posterior direction and 
the vertical, limited the white matter far the 
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are, however, seen passing from the degenerate pyramid 
the lateral pyramidal tract the same side, especially to- 
wards the cephalic end the decussation, but the number 
these smali compared what one would have expected 
with extensive degeneration the pyramid. 

impossible distinguish the degenerate fibres that 
were seen the inter-olivary stratum from those the 
pyramid, this level; but throughout the caudal end 
the medulla there seen distinct tract degenerated 
fibres, separate from the pyramid, and occupying the lateral 
region the medulla opposite the ventral tip the anterior 
horn (see fig. the same tract fibres which 
was seen opposite the ventro-external angle the inferior 
olive before the but whereas that situation 
was narrow band some length, here occupies 
more less oval area. 

well-defined group degenerated fibres occupies the 
dorsal part the otherwise unaffected pyramid (see fig. 10), 
which structure, will remembered, was quite free from 
any degeneration above the decussation. This bundle 
fibres lies between the root the ventral horn and the 
decussating fibres derived from the degenerated pyramid. 

the cervical cord, seen sections the 5th 
segment, the efferent tracts found degenerated are both 
lateral pyramidal tracts, the direct pyramidal tract the 
side the cerebral lesion, tract the periphery the 
ventral part the cord, opposite the ventral horn, and 
another collection fibres the inner side the ventral 
horn the side the cord opposite the cerebral lesion. 
these degenerations far the most extensive is, 
course, that the crossed pyramidal tract the side 
opposite the lesion. Degenerated fibres occupy far 
wider area than that usually assigned the fibres the 
crossed pyramidal tract which are derived from the cere- 
brum. The peripheral region the cord the positions 
the direct cerebellar, and ventro-lateral afferent and 
efferent tracts spared, but degenerated fibres otherwise 
occupy the whole the lateral area the cord 
the grey matter the posterior and anterior horns, 
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surface grey matter was concerned, but reaching the 
junction the white matter and the grey bounding the 
hinder end the fissure Sylvius. There was addition 
some softening the region the optic thalamus. 

the patient died five weeks after the tumour was 
removed, the case was one which the Marchi method 
proved the greatest possible advantage tracing the de- 
generations consequent the cerebral lesion. All that 
propose do, the present occasion, consider the 
mode behaviour the pyramidal system, and certain 
other efferent tracts which degenerated the spinal cord. 

Before the decussation the pyramids the caudal 
end the medulla there is, course, pronounced degenera- 
tion the pyramid the side the cerebral lesion (see 
fig. 7), while the opposite pyramid absolutely intact. 

addition this degeneration the pyramid, degener- 
ate fibres are seen the inter-olivary stratum, the side 
the lesion limited part this region, which 
abuts the dorsal aspect the pyramid. Another and 
quite distinct tract degeneration seen the side the 
lesion one which occupies the ventral margin the 
medulla, just outside, and opposite the ventro-external 
angle the inferior olive. This well-defined band 
degeneration, and quite distinct and separate from the 
degenerated pyramid, lying between the external arcuate 
fibres they course round the medulla opposite the inferior 
olive (see fig. 7). has not been found possible establish 
with certainty connection this tract with any the 
degenerated fibres met with the pons; but the other 
hand, secondary lesion, meningitic otherwise, has been 
found account for the degeneration these fibres. 

Throughout the whole length the decussation succes- 
sive sections reveal thick band degenerated fibres, 
stained black the Marchi method, streaming across the 
medulla oblongata reach the opposite crossed pyramidal 
tract. pronounced this band that appears the 
whole the fibres the degenerated pyramid the par- 
ticular level under observation were passing the opposite 
crossed pyramidal tract (see fig. 8). few scattered fibres 
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the lateral limiting layer being crowded with degenerated 
fibres. Moreover, the degenerate fibres are seen ventrally 
the supposed limits the pyramidal tract chiefly 
that part the white matter which abuts the 
anterior horn, and they form well-marked band which 
extends round the region the anterior ground bundles 
the ventral side the horn almost meet the 
group degenerated fibres situated the inner side 
the horn, though there distinct gap between these two 
areas degeneration. few scattered degenerated fibres 
are seen the periphery the cord the dorsal part 
the afferent and efferent ventro-lateral tracts, extending 
far ventrally level with the tip the ventral 
horn. 

The degeneration seen the lateral pyramidal tract 
the side the lesion scanty, scattered and much more 
limited regards area than that the opposite lateral 
tract. There extensive degeneration the direct pyra- 
midal tract the side the lesion, limited chiefly its 
dorsal two-thirds, while its ventral third comparatively 
free from degenerated fibres shown the Marchi 
method. 

The tract the periphery the cord, opposite the tip 
the ventral horn the side the lesion, composed 
limited number degenerated fibres (see fig. 11), 
scattered and forming more band they did the 
cephalic side the decussation the pyramids, rather than 
more less oval column was the case the caudal 
end the medulla oblongata. 

The group fibres the inner side the opposite 
anterior horn scanty, and the fibres are scattered; they 
occupy the territory the anterior ground bundles close 
the grey matter, and that part bordering the 
ventro-internal tip the ventral horn (see fig. 
portion the ground bundles bordering the root the 
ventral horn and anterior commissure free from de- 
generation, the direct pyramidal tract this side. 

The degenerate fibres the crossed pyramidal tract 
the side opposite the cerebral lesion can traced 
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throughout the cord, and are still distinct bundle the 
last sacral segment; the degenerate fibres the crossed 
pyramidal tract the side the lesion (homolateral fibres) 
can also traced far the last sacral segment, but only 
few scattered degenerate fibres are seen this level, 
while those the direct pyramidal tract can traced with 
certainty the last sacral segment, and form distinct 
though scattered group, chiefly the dorsal part the 
anterior column. usual the case the crossed 
pyramidal tract, the degenerated fibres are grouped nearer 
and nearer the periphery the cord, pass towards 
its caudal extremity; but numerous degenerate fibres are 
seen the lateral limiting layer through which they probably 
pass reach the grey matter; while interest note 
that those the direct pyramidal tract the ventral region 
the cord, the other hand, leave the periphery and group 
themselves the dorsal part the anterior columns imme- 
diately front the anterior commissure, reach 
nearer and nearer the caudal extremity the cord. 

Throughout the sacral cord numerous degenerated fibres 
are seen passing the anterior commissure, and are 
evidently derived from the direct pyramidal tract which 
degenerated. These fibres pass from the side the 
degenerate direct pyramidal tract the grey matter the 
opposite side. other level the cord have been 
able trace any crossing these fibres the way that 
they are seen behave throughout the region. 
addition the fibres already described decussating, there 
are some which appear take opposite course their 
passage from the grey matter one side that the 
other, and are possibly derived from the crossed pyramidal 
tract. 


Cyst THE CENTRUM OVALE ONE CERE- 
BRAL HEMISPHERE, THE RESULT THE DEGENERA- 
TION MALIGNANT TUMOUR. 

this case the right cerebral hemisphere was the seat 
large cavity measuring about cm. its antero- 
posterior, and cm. its transverse diameter, occupying 
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the centrum ovale, and extending depth sufficient 
involve the upper surface the basal ganglia. 

This case like the last proved one which the 
Marchi method was the greatest possible advantage 
for tracing the degenerations. the last case, the 
mode behaviour the degenerated efferent fibres the 
spinal cord all that propose deal with the present 
paper. 

the medulla oblongata, prior their decussation, the 
left pyramid intact, while the right (that the side 
the cerebral lesion) markedly degenerated, though, 
course, less pronounced degree than the other case 
with much more extensive cerebral lesion. This case also 
differs from the last two other respects, that 
degenerate fibres are seen the inter-olivary stratum and 
there evidence degeneration the tract fibres 
the periphery the cord opposite the inferior olive. 

the decussation the pyramids the degenerated 
fibres the pyramid stream off the opposite crossed 
pyramidal tract. degenerated fibres are seen passing 
the lateral pyramidal tract the side the lesion. 

There are degenerate fibres the periphery the 
medulla opposite the tip the ventral horn the other 
case, and there are also degenerate fibres the dorsal 
end the normal pyramid between the grey matter the 
ventral horn and the band degenerate fibres from the 
pyramid the side the lesion, their passage the 
opposite crossed pyramidal tract. 

the cervical cord the degenerated fibres are limited 
two regions its transverse area, the opposite crossed 
pyramidal tract, and the direct pyramidal tract the side 
the lesion. There are degenerate fibres the crossed 
pyramidal tract the side the lesion, any tract 
other than the two just named. The degenerate fibres 
the direct pyramidal tract are few and scattered, while 
those the opposite crossed pyramidal tract are very much 
more numerous, and occupy area much wider extent 
than that usually assigned the crossed pyramidal tract. 
These degenerated fibres are seen the greater part the 
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lateral region the cord dorsal the lateral horn, with 
the exception band the periphery the cord the 
situation the direct cerebellar and dorsal part the 
afferent ventro-lateral but even this area not quite 
free about the region the junction the two 
afferent tracts, degenerate fibres are seen reaching quite 
the periphery the cord. 

The lateral limiting layer also invaded degenerate 
fibres the crossed pyramidal tract, and ventrally, such 
degenerate fibres are seen the outer side and close 
the lateral horn they extend just the ventral side 
this horn the grey matter. 

the thoracic cord degenerate fibres are still seen 
both tracts, though fewer than the cervical region; those 
the crossed pyramidal tract are, however, just scattered 
that part the cord, occupying area far greater 
than that formerly supposed belong this tract. 

The lumbar cord characterised few degenerate 
fibres the dorsal part the direct tract, front the 
anterior commissure, while extensive area degenera- 
tion still represents the opposite crossed pyramidal tract. 
The latter tract usual wedge-shaped this region 
the cord, the base the wedge reaching quite the 
periphery, while its apex encroaches the lateral limiting 
layer. 

degenerate fibre here and there all that remains 
the degenerated part the direct pyramidal tract when 
the first sacral segment reached, while fair number 
degenerated fibres are seen throughout the whole area 
the opposite crossed pyramidal tract this level; the 
diminution the number such fibres even this tract 
is, however, marked. 

degenerated fibres are seen crossing the anterior 
commissure from the degenerate direct pyramidal tract 
the opposite ventral horn, any level examined. 


SUMMARY RESULTS. 


brief, then, the facts which appear the outcome 
these investigations are 
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(1) Fibres derived from the first sacral posterior root 
while entering the cord, first occupy that part the 
postero-external column which abuts the grey matter 
the posterior horn, subsequently become scattered 
occupy all parts the posterior columns, including the 
cornu-commissural zone and septo-marginal tract, region 
supposed exclusively occupied fibres endogenous 
origin. 

(2) Reflex collaterals derived from this root pass through 
the grey matter the anterior horn the same side, but 
not beyond the white matter the ventral part the 
cord, nor can any fibres seen decussating the opposite 
posterior columns, ventral horns, other part the 
opposite half the cord. Such fibres are only seen passing 
the anterior horn the segment the cord which 
the root corresponds and that immediately its cephalic 
side, viz., the sacral and 5th lumbar segments; 
such connection detectable other lumbar segments 
the thoracic cervical regions the cord. 

(3) According the already well-established law fibres 
having this origin are limited the dorsal part the 
posterior-internal column the cervical cord, and are all 
destined terminate the nucleus the funiculus gracilis. 

(4) The band degeneration the spinal cord, conse- 
quent destruction the 7th cervical root, limited 
the postero-internal column, and does not encroach 
the limits the postero-internal column its course the 
cuneate nucleus the medulla. 

(5) The degeneration this root four segments above 
its point entry into the spinal cord occupies the whole 
dorso-ventral length the postero-external column, seen 
transverse section, but few the fibres the cornu- 
commissural zone escaping. 

(6) The afferent ventro-lateral tract commences take 
origin the spinal cord far caudally the third lumbar 
segment. 

(7) the lumbar, and lowest part the thoracic 
region the cord, this tract situated the periphery 
just ventral the position the crossed pyramidal tract. 
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(8) the upper cervical cord, the other hand, the 
tract occupies area considerably removed 
periphery the cord, and separated from well- 
marked band healthy fibres. addition this, the 
tract extends much further ventrally than the thoraco- 
lumbar cord. 

(9) The efferent ventro-lateral tract, the other hand 
situated the extreme periphery the ventral part 
the cord its lower cervical and upper thoracic regions. 
fact, the fibrés which separate the afferent ventro-lateral 
tract from the periphery the cord the cervical region 
are evidently those the efferent ventro-lateral tract. This 
tract preserves its peripheral position throughout the whole 
length the part the cord through which can 
traced. The part the tract which can traced farthest 
towards the caudal end the cord, the Weigert-Pal 
method staining, being that which abuts the anterior 
median fissure. 

(10) The degeneration the comma tract Schultze, 
the 8th cervical segment the cord after transverse 
lesion the 6th and 7th cervical segments, occupies the 
greater part the postero-external column. 

(11) After transverse lesion the 6th and 
cervical region the cord the comma tract can traced 
distinct band degeneration, through seven segments 
the cord, the level the 6th thoracic segment. 

(12) Fibres the crossed pyramidal tract, derived from 
the opposite cerebral hemisphere, extend throughout the 
whole length the spinal cord. 

(13) The fibres which degenerate the crossed pyra- 
midal tract the side the lesion (homolateral fibres) pass 
this tract from the degenerate pyramid, the decussa- 
tion the caudal end the medulla, instead passing 
the opposite crossed pyramidal tract the way that the 
bulk the degenerated fibres do. 

(14) These homolateral fibres pass the caudal ex- 
tremity the cord, and can seen with certainty far 
the last sacral segment, where, however, only few such 
fibres are seen. 
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(15) The direct pyramidal tract extends throughout the 
whole length the cord, that degenerate fibres can 
distinctly seen the anterior columns far caudally 
the last sacral segment. 

(16) Fibres derived from the direct pyramidal tract appear 
decussate throughout the whole length the sacral cord, 
crossing the anterior commissure the grey matter 
the opposite side. 

(17) Every lesion the brain, which results degenera- 
tion the pyramidal fibres, does not necessity cause 
degeneration those them which pass the lateral 
pyramidal tract the side the lesion (homolateral fibres), 
shown the case tumour the centrum ovale, with 
degeneration the direct and opposite crossed pyramidal 
tracts, without any degenerate homolateral fibres being 
found. 

(18) The real mode origin the efferent degenerate 
fibres seen the cervical cord, occupying regions other than 
those belonging the direct pyramidal tract the side 
the lesion, and the two crossed pyramidal tracts, 
doubtful. The degenerate fibres the inter-olivary stratum 
the side the degenerate pyramid are the continuations 
degenerated fibres which exist the fillet throughout the 
pons, and which may possibly the result the lesion 
the optic thalamus. 

(19) All that can present said with regard the 
efferent tracts, other than those occupying the usual areas 
the pyramidal fibres, is, that they are probably composed 
internuncial fibres, and that there seems little doubt that 
the tract seen the periphery external 
the inferior olive, and traced the cervical cord, where 
occupies limited region the periphery opposite the 
tip the ventral horn, distinct from the degenerate 
pyramid, and that its fibres not appear derived 
from this source. 

(20) The degenerate fibres seen the dorsal part the 
otherwise normal pyramid, the caudal end the medulla, 
close the root the ventral horn, and between and 
the decussating degenerate fibres from the pyramid the 
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side the lesion, may derived from the degenerate 
pyramid, they may derived from the degenerate fibres 
seen the inter-olivary stratum, that degenerate 
fibres from the latter source are seen passing the posterior 
column nuclei way the internal arcuate fibres; but 
from which these sources not present possible 
say with certainty. The possibility their being derived 
from the degenerated fibres the inter-olivary stratum 
is, however, further suggested the fact that the case 
cyst the centrum ovale, neither the degenerate fibres 
the inter-olivary stratum nor those the dorsal part 
the opposite pyramid are seen. Too much cannot 
made this argument, however, that this case not 
even all the fibres, which expect find degenerated 
lesion the cephalic end the pyramidal system, are 
found this condition, for, far can ascertained, 
the homolateral fibres the lateral pyramidal tract the 
side the lesion are intact. Under such circumstances 
possible that other fibres, such those now under 
consideration, though derived from the pyramidal system, 
may escape degeneration limited lesion the cere- 
brum, the same way that the homolateral fibres have. 
But from whichever source these fibres are derived, 
clear that they belong decussating system, that the 
pyramid which they are found absolutely intact the 
cephalic side the pyramidal decussation, unless assume 
that they result from compression the healthy pyramid 
the swollen fibres the degenerated pyramid, the 
way that Hallopeau and Rothmann attempt account for 
the degeneration the homolateral fibres. 


RESULTS WITH PREVIOUSLY ASCERTAINED 


will profitable for compare the results that 
have been just summarised with those facts which have 
been previously ascertained similar investigations 
man, and experiment, otherwise, animals. 
doing will conduce clearness preserve the same 
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order considering the various tracts has been observed 
previous parts the paper, dealing with the afferent 
tracts first, and the efferent tracts subsequently. 


The Posterior Columns. 


Instances which there has been opportunity 
examining the spinal cord man after lesions nerve 
roots are rare, and especially instances which single 
root has been damaged, that the two cases here recorded 
are considerable value. Moreover, that the case 
degeneration the first sacral roots allowed the Marchi 
method being used trace the degenerations, 
special value, allowing trace connections the 
collaterals this root, which would have been impossible 
the Weigert-Pal method. 

The previously recorded cases destruction limited 
number roots man, which the degenerations the 
spinal cord have been studied, are follows: case 
which the 5th cervical root was affected; 
one which the 6th and 7th cervical roots 
were involved; another which the 7th 
and Thomas,’ which the 8th cervical root was markedly 
degenerated, while the 1st thoracic was only slightly 
case which the Ist and 2nd 
posterior thoracic roots were affected and lastly, case 
which the lesion was limited the 2nd and 
3rd thoracic roots. 

will thus seen that all the cases the kind pre- 
viously recorded deal with the cephalic end the spinal 
cord, from the 5th cervical the 3rd thoracic roots. The 
case destruction the 7th cervical root here recorded 
belongs this group cases, two which are available 
for comparing directly with the results arrived it, viz., 
that which the 7th cervical root was alone 
atrophied, and that which the 6th and 7th 
cervical roots were involved. both these cases the 
degeneration the spinal cord occupied position the 
postero-external column identical with that met with the 
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present case, and, it, the band degeneration re- 
mained limited the postero-external column, coming 
the septum intermedium without encroaching the 
limits the postero-internal column, and terminating 
the cuneate nucleus. This case, therefore, tends 
strengthen the previously established fact that the postero- 
internal column the cervical cord composed almost 
entirely fibres derived from the thoracic and lumbo-sacral 
roots, and that few fibres derived from the cervical roots 
take any part the formation this column. 

next turn consider the case degeneration 
the sacral roots find that practically unique, 
and that the cases previously recorded limited root 
destruction man none are strictly comparable that 
now under discussion, for know case single 
root destruction which the affected root has been one 
the sacral series. There have, however, been some carefully 
recorded observations Souquez and Marienesco, Dark- 
schewitch, and and Spiller, the results destruc- 
tion the equina man. The case observed 
Déjérine and who were fortunate enough examine 
the cord since the Marchi method has been vogue 
tracing degenerated nerve fibres, serves well for the study 
the connections the exogenous fibres the spinal cord, 
derived from the lumbo-sacral roots, especially the cord 
escaped injury, the nerve roots alone being involved. 
may profitably compared with the results the single 
root degeneration met with the case here recorded. 

discuss the problems connected with the degenerations 
these cases properly, necessary for keep before 
the fact that the posterior columns the lumbo-sacral 
region the cord are composed endogenous well 
exogenous fibres; that is, that addition the fibres 
which pass these columns from the posterior roots, there 
are others which take their origin the grey matter 
the cord itself. endogenous fibres occupy two regions 
the posterior columns, seen transverse section 
the one set fibres that has been alluded previous 
parts this paper the cornu-commissural zone, being 
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situated the ventral part these columns bordering 
the posterior commissure, septum and horn, and the other, 
whose position varies different levels, being situated 
the part the dorsal portion these columns which abuts 
the posterior median septum, and which has been pre- 
viously alluded the tract,” adopting 
the terminology Bruce and The former these 
tracts fibres that which Marie has applied the term 
cornu-commissural tract, and identical with what German 
writers describe the ventrales while 
the latter the same what calls the dorso- 
median sacral and Edinger the medianes Hinter- 
and one part its course the most 
caudal end the lumbar region the cord corresponds 
closely the oval Flechsig. With regard 
the variations the position the septo-marginal tract, 
reader referred papers the subject endogenous 
fibres Dufour,” and Bruce.” 

Both these tracts fibres have been regarded 
occupying parts the posterior columns entirely composed 
endogenous fibres, but and found that 
their case compression the cauda equina degenerate 
fibres exogenous origin were present both these areas 
the posterior columns, that they contend that while 
these tracts are largely composed endogenous fibres, others 
exogenous origin are also met with within their confines. 
The case degeneration the first sacral roots, here 
recorded, supports their contention, far the cornu- 
commissural zone concerned, for the presence numerous 
degenerated fibres this zone, the 3rd lumbar segment 
the cord unquestionable. interesting this 
connection note that this zone, containing many de- 
generated fibres the 3rd lumbar segment, free from any 
such degeneration the sacral and 5th lumbar seg- 
ments. This case also confirms the observation 
and Spiller far the septo-marginal tract concerned, 
that degenerated fibres have been found this area 
the lumbo-sacral cord some sections. With degenerated 
fibres scattered all through other parts the posterior 
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columns this tract remains free from any such abnormality 
some sections, while others the presence degenerated 

further comparing this case with that 
and Spiller, find close agreement regards the mode 
distribution and connections the reflex collaterals 
which have been found degenerated. 

These observers have, like myself, traced such degenerated 
fibres the region the ganglion cells the ventral horn 
the side which the degenerated root enters the cord, 
and our observations are further accord that have 
failed find any evidence that such fibres pass beyond the 
grey matter the ventral horn reach the ventro-lateral 
tracts the cord, supposed the case Edinger, 
Berdez, Schiifer, and others. Déjérine and Spiller did not 
find any degeneration sufficiently precise enable them 
support this hypothesis. the other hand, like myself, 
they have traced few collaterals across the base the 
posterior horn towards the lateral column the same side 
but have not seen any such degenerated fibres actually 
the lateral columns, nor these observers say that they 
have done so. They also describe the degeneration the 
fine collaterals the external part the gelatinous sub- 
stance Rolando, has already been described 
case. that their case was one which all the lumbar 
roots with the exception the first pair were degenerated, 
they were able trace degenerated collaterals the column 
Clark also, condition things that has not been found 
possible case partial degeneration the sacral 
root, which, have already seen, has not been 
possible trace any degenerated reflex collaterals seg- 
ments the cord other than the 1st sacral and 5th lumbar. 

case supplies further evidence importance 
regards the question whether any fibres derived 
from the posterior roots one side cross the opposite 
posterior column. limited was the degeneration the 
root one side that, have seen, degenerations 
were met with the corresponding posterior columns 
three segments above the point entry the root into 
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the cord. This allowed make out definitely that 
fibres passed from the more degenerated posterior root 
the opposite posterior columns. 

next compare the conditions met with these 
cases with what has been found experimentally, find 
that there close agreement with results 
section lumbo-sacral posterior roots the monkey, for 
the findings this observer not confirm the results 
Oddi and and others who have 
found extensive degeneration the white matter elsewhere 
than the posterior columns the same con- 
cludes, from eight observations, that fibres not pass into 
the opposite posterior column from divided roots one 
side the cord, and prefers regard any degeneration 
met with the crossed afferent tract Gowers and 
Edinger depending vascular changes the grey 
matter the posterior horn, rather than supposing 
that fibres from the posterior roots pass directly across 
ascend the cord and reach the corpora quadrigemina. 
will thus seen that Mott’s conclusions are entire har- 
mony with the facts ascertained case degeneration 
the 1st sacral root, where the experimental error inter- 
ference with the vascular supply the cord naturally 
excluded. 

Before passing the discussion the results obtained 
connection with tracts other than the posterior columns, 
the Comma tract Schultze, contained these columns, 
calls for brief consideration. This tract though first noted 
1883, was previously figured, though not 
described, Bastian” 1867, and Westphal” 1880. 
was able trace through seven eight segments 
the cord, after transverse lesion the level between 
the 8th cervical and thoracic roots, and through seven 
segments case which the transverse lesion the 
cord was precisely the same position case, 
between the 6th and 7th cervical segments. interest 
find tract, whose extent admittedly variable, having 
precisely the same length course, after lesion the 
same level the cord, was met with Tooth’s case and 
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mine. This tract said composed fibres from the 
posterior roots the same side which turn back and take 
caudal course after entering the cord, and also other 
fibres, which pass the same direction, but take origin 
the cells the cord itself. The researches Cajal, 
Lenhossek and have proved conclusively that fibres 
the posterior roots after entering the cord divide, some 
taking cephalic and others caudal course, but 
curious that after section posterior roots animals 
evidence degeneration the branch which passes 
caudally has been found. relied the experimental 
evidence alone, therefore, should obliged conclude 
that all the fibres which this tract composed take their 
origin cells the spinal cord. But their case 
atrophy the 8th cervical and thoracic roots, 
and Thomas’ found evidence degeneration the branch 
which runs caudally, did his case 
lesion the 2nd and 3rd thoracic roots. 


The Direct Cerebellar Tract. 


Nothing that have obtained directly connection 
with this tract calls for comment, but that the case 
the tumour the caudal extremity the lumbo-sacral 
cord the afferent ventro-lateral tract was degenerated one 
side, while the direct cerebellar tract escaped both sides, 
have negative evidence value confirming the pre- 
viously ascertained fact that, inasmuch the direct cere- 
bellar tract probably takes its origin the cells Clarke’s 
column, and inasmuch this column cells only com- 
mences all well marked the 12th thoracic 
lumbar segment, though few cells may found far 
caudally the 2nd 3rd lumbar segments, lesion 
the cord the 3rd and 4th lumbar segments, our 
case, may well escape degeneration. 


The Afferent Ventro-lateral Tract. 


With regard this tract, the position things 
different that have evidence direct kind with 


170 ORIGINAL ARTICLES AND CLINICAL CASES 


regard toit. the first place, have seen that 
allow that its degeneration consequent the destruction 
the cord caused the tumour directly, then have 
evidence that this tract commences far caudalwards 
the 4th lumbar segment, but regard the softening 
and cedema the one half the 3rd lumbar segment 
the cord induce such degeneration, 
undoubtedly appears be, then must regard the tract 
commencing the level the 3rd lumbar segment. 
Whichever view take does not alter the value the 
case materially, that know previously recorded 
instance which the origin this tract from caudal 
level the cord has been established man. 
case which this tract was degenerated, the crush 
the cord was about the 11th thoracic segment, while 
mentions case which the whole lumbar 
cord was crushed fracture the lumbar vertebra. 
Mott” has, however, shown that mesial section the 
spinal cord the monkey, involving the 3rd, 4th and 5th 
lumbar segments, results symmetrical degeneration the 
afferent ventro-lateral tracts, that, any rate this 
animal, the tract takes its origin far caudally the 
3rd lumbar segment, may even the 4th 

The other point interest with regard this tract, 
brought out the present investigation, supplied the 
case transverse lesion the spinal cord, the level 
the 6th and 7th cervical segments. The position 
this tract, seen the 5th, and all other segments 
the cervical cord the cephalic side the lesion, 
distinct, and leaves room for question that situated 
more less mid-way between the periphery the cord 
and grey matter the ventral horn, the band fibres 
between this sclerosed area and the periphery the cord 
being absolutely intact. Now, all figures which appear 
books dealing with the subject, and which represent this 
tract, placed the periphery the cord. the 
last edition Foster’s recently published, 
and containing new diagrams the positions the tracts 
the spinal cord, this tract represented the peri- 
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phery the cord, and external the efferent 
tract, the very reverse what obtains the case recorded 
this paper. must, therefore, either regard this case 
anomalous, the majority the diagrams our text- 
books representing the position this tract wrong. That 
the afferent and efferent tracts must overlap greatly obvious 
comparing fig. with but the evidence supplied 
the case from which fig. taken suggests strongly that 
the major representation the afferent tract internal 
the main part the efferent tract. all the experimental 
degenerations the efferent ventro-lateral tract, which 
have had opportunity studying, the degenerated fibres 
have invariably occupied the extreme periphery the 
antero-lateral region the cord. marked has this 
always been that was early led wonder how, even 
allowing for intermingling, the afferent tract fibres could 
find room close the periphery they are usually 
represented but this the first case that has enabled 
observe the point the human cord since atten- 
tion was called the cords animals. would 
suggest, therefore, that the relative position the afferent 
and efferent ventro-lateral tracts each other, while there 
doubt considerable overlapping, such that the 
efferent tract situated externally the afferent, i.e., 
nearer the periphery the cord. 


The Pyramidal System. 


The peculiarities the behaviour the pyramidal 
system fibres noted two cases have been also observed 
Centralblatt for November 1897, while present paper 
was process preparation, and some time after had 
discovered these peculiarities cases. 

the first place, the degenerated fibres belonging 
the crossed pyramidal tract the side opposite the 
cerebral lesion occupies area the lateral region the 
cord far wider than that formerly ascribed this tract. 
especially the degenerated fibres bordering the ventral 
horn and extending far its ventro-external angle, 
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and those occupying the periphery the cord more 
less the position the dorsal end the afferent and 
efferent ventro-lateral tracts, which call for comment. 

also noted the scarcity the homolateral fibres 
the crossed pyramidal tract the side the cerebral 
lesion, one cases. his case, mine, and 
one recorded Déjérine and the degenerated 
fibres are seen leaving the pyramid certain points, 
condition things first observed 1894, when found 
fibres passing from one pyramid both crossed pyramidal 
tracts, with defective development the central 
nervous system, which one pyramid was entirely absent, 
and and who each found fibres 
passing both crossed pyramidal tracts from one pyramid 
after extirpation portions the cerebral cortex 
monkeys. That there should have been complete absence 
such homolateral fibres second case 
accounted for the fact that less extensive 
lesion than the first case, they have escaped, inasmuch 
the degeneration the crossed and direct pyramidal 
tracts this second case only slight compared with that 
seen the first. That the difference does not depend 
whether not the basal ganglia are implicated shown 
the fact that both Mellus* and found 
that these fibres degenerated after lesions which were 
limited the cortex cerebri the monkey. The pro- 
portion homolateral fibres noted cat, and Mellus 
and Sherrington their monkeys, was such lead one 
expect much greater number such fibres case 
with such extensive cerebral lesion the first the two 
cases now under discussion. Rothmann™ has comparatively 
recently revived Hallopeau’s view the mode origin 
these degenerate homolateral fibres, supposing that they 
result from compression fibres from the normal pyramid 
the swollen fibres the degenerated pyramid the 
decussation. Difficult disprove such view, there 
are many considerations which make improbable that this 
the true explanation. 

special comment called for regards the behaviour 
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the direct pyramidal tract the side the lesion, the 
cephalic end the spinal cord, either case 
mine; but special, and hitherto unobserved, 
any rate unrecorded set fibres the opposite anterior 
column demands our close attention. have these 
fibres deal, undoubtedly, with crossed tract, unless 
accept, accounting for their occurrence, explanation 
like Hallopeau’s regard the homolateral fibres, for both 
Hoche’s case and mine the pyramid the side opposite 
the lesion was absolutely intact the cephalic side the 
decussation the pyramids the caudal end the medulla. 
The only previous observation all comparable this 
one who has shown that both direct pyramidal 
tracts may degenerated secondarily unilateral lesion. 
comparison two cases left me, though doubt, 
inclined regard these fibres possibly derived from the 
degenerate fibres seen the inter-olivary stratum the 
case which this crossed tract the anterior column was 
found. This was suggested the fact that other 
case which such degeneration the inter-olivary 
stratum, immediately dorsal the degenerated pyramid 
was found, such degenerated fibres were seen the 
opposite anterior column. comparing results with 
those Hoche, however, this does not appear the true 
explanation the source these fibres, for though 
describes this tract the caudal end the medulla, and 
the cervical cord, makes mention having seen any 
degenerated fibres the inter-olivary stratum his case. 
All that Hoche states, that the one pyramid was degene- 
rated, while the other was absolutely intact the cephalic 
side the pyramidal decussation. Assuming that there was 
degeneration the inter-olivary stratum Hoche’s case, 
must conclude that this crossed tract fibres the 
dorsal end the otherwise intact pyramid, the decussa- 
tion, and subsequently seen the territory the anterior 
ground bundles the inner side the ventral horn, 
reality derived from the degenerated pyramid. This being 
the case, one cerebral hemisphere brought into communi- 
cation with the spinal centres both sides the cord 
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direct and crossed tract fibres the anterior columns, 
well direct and crossed set fibres the lateral 
columns the cord, all which fibres are derived from 
one pyramid. 

There still remains for our consideration one tract 
fibres which, far know, has not been hitherto 
described all, allude the tract which definite 
the medulla, occupying the ventral periphery this part 
the hind brain, external the inferior olive, the same 
side as, but quite distinct and separated from, the degenerated 
pyramid. have seen that preserves this peripheral 
position through the caudal end the medulla, and through- 
out the cervical region the spinal cord, though altering 
its shape different levels. that have not been able 
satisfy myself the precise point origin these 
fibres, prefer, present, record the existence such 
tract without entering into any speculations its 
significance, possible functions. 

have already seen that both the new tracts here 
described can traced throughout the cervical cord, but 
are not seen any point caudal the 8th cervical 
segment. is, however, different regards the degen- 
erated fibres seen the direct pyramidal tract the side 
the lesion, and both crossed pyramidal tracts, which, 
course, pass much farther caudally, all them 
have seen, reaching the last sacral segment the cord, 
though only very few the homolateral fibres are 
seen this level. 

Most authors have regarded the direct pyramidal tract 
terminating about the mid-thoracic region the cord, 
and, curiously enough, Foster and Part III. 
the seventh edition Foster’s recently 
published, still give this the level which this tract 
terminates. however, long ago 1889 traced 
this tract the 2nd lumbar segment, while Déjérine and 
the aid the Marchi method, have been 
able, case hemiplegia from lesion the internal 
capsule, trace the crossed pyramidal tract the 5th 
sacral segment, and the direct pyramidal, and homolateral 
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degenerated fibres they have traced with certainty the 
4th sacral segment. will thus seen that their 
observations agree closely with what have found one 
the cases degeneration the pyramidal system, the 


only difference being that have been able trace the 
degenerated fibres the direct pyramidal tract, and those 
the lateral pyramidal tract the side the lesion, 
one segment the cord further caudally than their case. 
Moreover, they only mention the crossed pyramidal tract 
fibres reaching the 5th sacral segment, while 
case they passed beyond this segment the tip the cord. 
This case has, therefore, allowed tracing the three 
sets pyramidal fibres farther caudally than has previously 


been done, after any lesion, much less cerebral one, 
that previously recorded cases, that Déjérine and 
Thomas occupied the position which mine does now. 

not aware any previously recorded instance 
which fibres derived from the direct pyramidal tract have 
been shown decussate the anterior commissure 
reach the opposite ventral horn. has been argued that 
these fibres must decussate somewhere the cord, because 
cases which there had been pronounced degeneration 
this tract, there has been paralysis the same side 
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during life. The case here recorded, however, furnishes the 
first actual demonstration the decussation fibres the 

direct pyramidal tract, this decussation taking place, 

have seen, throughout the whole extent the sacral region 

the cord. This interest when compared with the 

surmises Foster and this point, that 


while admitting that the fibres the direct pyramidal 
tract must cross the cord, they regard the ventral 
white commissure the path which they cross, but 
conclude that only small part the commissure can 
serve this purpose, and that the lower regions the 
cord, where they assume that the direct tract longer 
exists, all the fibres the ventral commissure must have 
some other functions. not little curious, therefore, 
that should have been able trace the decussation the 
direct pyramidal tract fibres the ventral commissure 
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part the cord where these authors would least expect 
find them. 


Efferent Ventro-lateral Tract. 


have recently dealt with the ventro-lateral efferent 
tracts which exist the spinal cord, from the experimental 
stand-point, this Journal, that need more than 
remind readers that the area sclerosis the periphery 
the ventro-lateral region the cord, the result trans- 
verse lesion the 6th and 7th cervical segments, represents 
the position fibres derived from very different sources. 
One set these fibres appears derived from the 
superior corpora quadrigemina and while 
the precise origin another set such fibres dispute. 
According some they are derived directly from the cere- 
bellum and while according 
others (Ferrier and Risien and 
they take their origin Deiters’ nucleus. 

There can little doubt that had the Marchi method 
been available for tracing the degenerations the case 
fracture dislocation here recorded, would have been 
possible trace this tract much further caudally than has 
been possible the Weigert-Pal method staining, for 
experimental lesions the medulla oblongata animals 
the tract can traced with ease throughout the lumbar 
cord, means the Marchi method. 
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DESCRIPTION FIGURES.' 


figures are from photomicrographs taken for Mr. 
Fleming, Hanwell. 

Figures and are from sections prepared Marchi’s method, 
and figures and from sections prepared the Weigert-Pal method. 


Fic. 1.—Degenerated fibres the 1st sacral root entering the cord. The 
posterior horn, lateral and posterior columns the same side, and part 
the opposite posterior columns are shown. dorsal median septum. 
D.R. degenerated root. posterior horn. V.H. part 
ventral anterior horn. 


Fic. 2.—Third cervical segment the spinal cord from case 
the cervical root was destroyed. degeneration the result 
destruction the cervical root. D.C.T. degenerated direct 
cerebellar tract. 


Fic. 3.—Fourth lumbar segment the spinal cord. tumour occupy- 
ing the whole one half the cord, and the posterior columns, &c., 
the opposite side. ventral median fissure. horn. 
D.H. dorsal horn. 


4.—Eleventh thoracic segment the spinal cord, from the case 
tumour the cord shown D.P.C. degenerated posterior columns. 
A.V.-L.T. degenerated afferent ventro-lateral tract. 


Fic. 5.—Section from the 4th cervical segment the spinal cord 
case transverse lesion the level the 6th and 7th cervical segments. 
degenerated afferent ventro-lateral tract. 
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6.—Section taken from the 3rd thoracic segment the same cord 
E.V.-L.T. degenerated efferent ventro-lateral tract. C.T. de- 
generated comma tracts. 


7.—Ventral part section the medulla through the inferior 
olive case which large cerebral tumour was removed. Olive. 
V.L.T. ventro-lateral tract. pyramid. 
N.P. normal pyramid. 


8.—Section level decussation pyramids from same case 
fig. pyramid crossing opposite lateral pyramidal 
tract region. pyramid. 


9.—Section from same level fig. show degenerated ventro- 
lateral tract pyramid. N.P. 
pyramid. 


10.—Section from same levels figs. and show supposed 
crossed ventral tract (C.V.T.) dorsal part otherwise normal pyramid. 


11.—Section from 5th cervical segment same case figs. 10, 
showing ventral part cord. N.D.P.T. direct pyramidal tract. 
D.D.P.T. direct pyramidal tract. degenerated 
ventro-lateral tract. ventral horn grey matter. 


12.—Section from same level fig. 11, but showing more the 
opposite half the ventral region the cord. 
direct pyramidal tract. N.D.P.T. normal direct pyramidal tract. 
C.V.T. degenerated crossed ventral tract the region the anterior 
ground bundles. ventral horns grey matter. 
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UNILATERAL DESCENDING ATROPHY THE 
FILLET, ARCIFORM FIBRES AND POSTERIOR 
COLUMN NUCLEI RESULTING FROM EX- 
PERIMENTAL LESION MONKEY. 


MOTT, M.D., F.R.S. 


Four years ago when making experiments upon the 
posterior column nuclei (an account which was published 
this journal), made attempt divide the fillet 
unilaterally the left side above the region the pons. 
The operation was performed upon young and vigorous 
callithrix monkey, with specially constructed knife which 


was inserted into the cranial cavity through opening 
made the occipito atlantal ligament. When the effects 
the anesthetic had passed off noticed nystagmus, but 
was inadvisable test further that day. Subsequently 
the following notes were made 


Ist day after operation.—Continuous oscillations the eyeballs 
towards the right hemianopsy ascertained the fact that 
does not appear see piece apple until has passed the 
middle line the left; discharge from the left nostril. can 
move the right arm and leg associated movements, but not 
independently. the finger placed against the right hand 
will not grasp it. piece apple placed upon the left hand 
(the animal being prevented from seeing it), tries look down 
and seize it; such attempt made when the piece apple 
touches the right hand. When clip fixed the left hand 
left foot immediately taken off, even weak clip; notice 
whatever taken when put the right foot; the animal 
does not even stop eating, clear indication that does not feel 
that side. Conjunctival reflexes are present both sides. 

2nd day.—Dr. Hughlings Jackson saw the animal with me, 
and considered that there was considerable weakness the 
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I.—Photo-micrograph section through the seat the lesion the 
fillet the left side. scar can seen extending right through the lateral 
fillet from the periphery nearly the iter. 


II. 


Photo-micrograph section the pons below the lesion. The side 
the lesion unfortunately reversed, the left side the pons being the 


right side the plate. Atrophy the fillet, especially the medium 
portion, will observed, also the middle and superior cerebellar peduncles. 
There appears also some atrophy the pyramidal system. 
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left side, and this quite agreed. Besides the nystagmus and 
right hemianopsy, one notices most marked rhythmical tremors 
the left hand and arm. There little power returning 
the right arm and leg. 

3rd day.—Can now move both legs when can 
grasp with the left foot, but not the right. There want 
co-ordination with the left hand, and rhythmical tremors like 
those disseminated sclerosis attempting use it. Sensi- 
bility the left side the body apparently perfectly 
normal; whereas the right side takes notice clip 
when fixed upon the arm, leg, trunk, ear. When touched 
with piece apple the right side the mouth takes 
notice, but soon the mid line crossed bites it. Knee 
jerks are exaggerated both sides. 

9th day.—Movement and sensation are both returning the 
right side. There is, however, still nystagmus, right hemianopsy, 
and tendency the left progression. Rhythmical 
tremors the left hand. Knee jerks exaggerated both sides. 

16th day.—Movement and sensation has apparently returned 
the right was observed scratch that side, and can 
now hold piece carrot its hand. Nystagmus tremors and 
hemianopsy before. 

35th still present tremors less noticeable 
still right sensation apparently still blunted 
the right side, but movements fairly good. The left hemiparesis 
still manifest. Knee jerks exaggerated both 

Gradually these symptoms appeared pass off, leaving 
and six months later required very careful exami- 
nation detect any loss function the animai. The animal 
became pet and possessed great strength and cunning, appar- 
ently running and climbing like normal animal; only one 
respect did show any abnormality its mode progression, 
and that was when placed open space was invariably 
noticed that made towards the left, the side upon which its 
tield vision was unimpaired. died eventually from pneu- 
monia three years after the operation. 


The brain and cord were removed and hardened 
fluid, and sections were cut after embedding 
celloidin and then stained the Weigert and carmine 
methods. Serial sections showed that had injured the 
optic thalamus slightly, that had cut through the inferior 
quadrigeminal body and the external geniculate body but 
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the most extensive destruction was the lateral fillet just 
above the pons (vide photo-micrograph I.). There was injury 
the three cerebellar peduncles and considerable atrophy 
the left lateral lobe the cerebellum, fact this was 
the only naked eye noticeable change removing the brain. 

The lesions were all limited the left side, and there 
was but very little scar tissue. think may fairly 
attribute the nystagmus, rhythmical tremors left 
hemiparesis the injury the cerebellar peduncles the 
right hemianopsy the injury the external geniculate 
body and the the right side the injury 
the fillet and optic thalamus, especially the former. 
there absolutely sign degeneration the crossed 
pyramidal tracts the spinal cord, cannot think that this 
system was directly injured, and must explain the right 
hemiplegia the injury the fillet and functional dis- 
turbance the motor fibres the internal capsule, crus 
and pons consequence the lesion. 

the lesion was not pure one can only certain 
one two facts regards the degenerations that were 
found. They are—(1) Absence degenerative sclerosis 
the cord, showing that the pyramidal systems were not 
directly injured. (2) Atrophy the fillet, especially the 
median portion, and atrophy the corpus trapezoides and 
inter-olivary layer the left side, with some overgrowth 
the glia tissue these situations (vide photo-micrograph 
(3) Atrophy the internal arciform fibres and the 
cells the posterior column nuclei the right side (vide 
photo-micrograph The fibres and cells are here less 
numerous and considerably smaller than the left side. 
(4) Although Deiter’s nucleus was injured could detect 
degeneration the spinal cord (possibly the injury was 
revealed any other than the Marchi (vide photo- 
micrographs IV. and V.). (5) The extensive injuries the 
peduncles the cerebellum the left side did not produce 
any evident sclerosis the spinal cord (vide photo-micro- 
graph VI.). The sections were shown meeting the 
Physiological Society, held King’s College, February 
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the medulla, showing atrophy the internal 
libres the right side, and the inter-olivary layer the left. 


VI.—Section the spinal cord the lower dorsal region. There 
sclerosis the pyramidal system. 
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12th, 1898. The accompanying photo-micrographs illus- 
trate the lesion and the descending degeneration and 
atrophy. Similar appearances secondary atrophy the 
fillet arising from porencephalon have been described this 
journal Alex. Bruce, also Flechsig and Hésel, Mahaim 
and Flechsig and maintain that there 
direct connection between the posterior column nuclei 
and the central that is, that some the axons 
the cells the nuclei Burdach and Goll pass uninter- 
ruptedly the sensori motor cortex the Rolandic region, 
forming what termed the cortical fillet. Mahaim, 
and Von Monakow maintain that there not uninterrupted 
connection between the posterior column nuclei and the 
cortex. (6) observation monkeys which des- 
troyed the posterior column nuclei certainly supported the 
views the latter authorities for five animals which 
produced most extensive degeneration the fillet could 
find evidence degeneration the capsule 
cortex. Moreover, the view that the fillet fibres end the 
optic thalamus receives strong support from the observa- 
tions made Von Monakow, Langley and 
Bielchowsky and Jacob, upon material obtained from animals 
which extensive cortical lesions had been made. They 
found that the fillet does not degenerate, but may atrophy 
consequence these cortical lesions. indebted 
Dr. Langley for kindly allowing examine his speci- 
mens, and could find evidence degeneration the 
fillet, although the pyramidal system the crus the side 
the lesion was entirely destroyed. 

Jacob examined the brains two dogs operated upon 
Professor Goltz. one there was complete interruption 
the fillet the sub-thalamic region, and complete dis- 
appearance the fillet fibres below the lesion. the 
other the sub-thalamic region was not involved; but there 
was complete destruction the cortex, capsule and putamen. 
this case there was simple atrophy, but not complete 
degeneration and absence fibres the fillet. con- 
cludes, therefore, that some degenerate downwards, 
and puts forward the hypothesis that cells the optic 
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thalamus give off processes which divide, one branch going 
the cortex and the other downward the fillet. lesion 
below the thalamus would, however, naturally produce 
more marked effect upon the fillet than lesion above, 
because assume that the fillet fibres all enter the 
thalamus come into relation with thalamo-cortical 
neurons, these latter would have atrophy and disappear 
first before the whole the fillet fibres underwent atrophy. 

result the secondary degeneration the fillet, 
Von Monakow and Spitzka observed that the arciform fibres 
the nuclei Goll and Burdach undergo proportional 
atrophy, and Henschen, Bruce and Jacob point out 
that the cells these nuclei undergo secondary atrophy 
proportional the degeneration the fillet. Déjérine 
believes that cases thalamic, subthalamic, peduncu- 
lar lesions, there retrograde cellulipetal atrophy extend- 
ing from the periphery the towards its cell 
origin. Bielchowsky examined the brains two dogs 
which Goltz had removed the central cortex and the corpus 
striatum. The fillet was intact; showed sign 
descending degeneration. concludes, with Mahaim and 
Monakow, that the thalami are spared, ablation 
hemisphere does not lead the dog any secondary de- 
generation the fillet. After very extensive cortical lesions 
involving the whole sensori motor area monkeys, have 
never observed any degeneration the fillet, although the 
pyramid was stained black throughout Marchi method. 
Redlich has, however, recently described scattered degener- 
ated fibres the fillet after extensive motor cortical lesions 
cats. 

The sections from the pons this monkey, however, 
show apparent excess neuroglia tissue the inter- 
olivary layer the left side, more, think, than can 
accounted for condensation due atrophy the nerve 
fibres, that had examined the brain Marchi method, 
within six months the operation, might have found 
evidence actual degeneration. The main change un- 
doubtedly one secondary disuse atrophy; but Jacob’s 
observations suggest that there may have been some true 
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the posterior column nuclei show cells Burdach’s 
nucleus the side opposite the lesion. portion the section was photo- 
graphed, which showed the largest cells. 200. 


V.—Section the posterior column nuclei, showing normal cells 
Burdach’s nucleus the same side the The cells are the whole 
much larger than those the atrophied nucleus. Magnification 200. 
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descending degeneration the fillet, well disuse 
atrophy. 

injured the thalamus, the examination the 
internal capsule would have afforded positive evidence 
whether there the monkey direct cortical fillet not. 
Moreover, method other than that Marchi would have 
been suitable for showing slight degeneration. 


Bruce, ALEX. case descending degeneration the lemniscus, con- 
sequent lesion the cerebrum,” 1893. 

AND Central windungen ein Central organ der 
Centralblatt, 1890. 
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THE CEREBRAL CORTICAL CELL UNDER THE 
BROMIDUM. 


HAMILTON WRIGHT, M.D., C.M. 


Medical Registrar and Neuro-Pathologist, Royal Victoria Hospital, 
Montreal, and 
John Lucas Walker, Exhibitioner Cambridge University, England. 


SEARCH through medical literature has failed bringing 
light any account the changes induced cerebral 
cortical nerve-cells their appendages, either man 
lower animals, the action either medicinal poisonous 
doses potassii bromidum. 

Not long since obtained the brain man who for 
three years was subject attacks idiopathic epilepsy 
varying frequency, and who, error, for period 
eighteen days, consumed continuous excessive doses 
the above salt which indirectly, not directly, seemed 
the cause his death. 

This appeared opportunity for investigation, 
and possible, determination any alterations the 
cerebral psychical cells, whose functions were certainly 
disturbed, will seen the clinical history the 
case. 

But being aware, however, the fact, that seldom 
single isolated example any morbid tissue metamorphosis 
can taken firmly establish pathological entity, 
and also the frailty any inference drawn, conclusions 
arrived at, from the observations such solitary instance, 
have taken the precaution control study examina- 
tions the cerebra four rabbits, which were subjected 
daily large doses potassii bromidum for period nearly 


= ¢ 
4 
iJ 
qj 
2 
3 
| 


THE CEREBRAL CORTICAL CELL 187 


month. And make assurance doubly sure kept two 
rabbits under identical environment and feeding, without, 
however, administering any drugs them. 

Moreover, must readily seen that such case 
this, with its antecedent history psycho-motor disturb- 
ance, adequate control and verification experiment were 
absolutely necessary avoid confounding possible under- 
lying patho-anatomy the epilepsy itself, with more 
recent destructive change produced the action the 
drug. 


Before proceeding detail the observed modifications 
the nerve-tissue the various cerebra, will well 
give the history the patient learned from his own 
account, and from the physician charge. For this history 
will establish the fact that the case one extreme bro- 
midism, and will militate against the assumption that the 
alterations are merely those cell exhaustion which with- 
out doubt supervene epilepsy, consequence the 
continuous explosive discharge the psycho-motor region 
the cortex cerebri. 

Briefly, the history follows 


The patient, man aged years, came under observation 
February 11, 1897, with history grand mal three years’ 
standing. 

During the first year the fits occurred once twice week, 
then about once month for eighteen months, and for six 
months before coming under notice they attacked him not 
oftener than monthly. During these last months, however, 
there were intercalated between the major attacks several 
petit mal every twenty-four hours. 

mental disability attended the onset, followed the minor 
epilepsy, but after each major fit there was intense headache 
and stupor lasting generally twenty-four hours. 

Observation showed him slightly neurotic tempera- 
ment, and subject frequent attacks petit mal during 
each day. Reflex and muscular power appeared normal. 

major fits occurred during the time the patient was under 
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observation, but nevertheless was put under bromide treatment 
for the minor attacks and for the headache which invariably 
followed them. 

the second third day treatment was noticed that 
became heavy and stupid, and this stupor became more and 
more marked until death two weeks later. About week before 
the latter event, February 23, muscular weakness supervened, 
and the man was almost unable walk handle the ordinary 
utensils used eating; when did move about was more 

February 27, sixteen days after the commencement 
the administration the bromide, was observed that had 
considerable difficulty swallowing. the 28th the difficulty 
became pronounced and addition now failed recognise 
his friends urine was passed involuntarily. After March 
food liquid was taken the mouth, the patient had 
several attacks choking that left him extremely cyanosed. 
Also there developed this day few moist the lungs. 
became comatose and his lower jaw relaxed. Brandy and 
milk were given through stomach tube order sustain life. 
Respirations now became rapid, thirty-six per minute, and the 

March his tongue became swollen and the administra- 
tion stimulants and food had discontinued because 
the choking produced the passage the gastric tube. 
the afternoon this day the temperature rose the 
respirations per minute, and the pulse rate increased 132. 

Next day, March bilateral bronchitis became pronounced, 
and before evening this had developed into pneumonia affecting 
both sides. the evening his eyes were examined and 
intense bilateral optic neuritis was found present, and the 
double conjunctivitis which had set week before became 
more marked. addition there was abrasion the corneal 
epithelium both sides. 5.30 p.m. this day the pulse 
rose 240 and maintained this higher rate until death. 
The temperature gradually heightened from that hour until 
reached just prior death 3.30 a.m March 

From the time the patient came under observation 
February until interference with deglutition occurred the 
29th, took ostensibly twenty grains potassii bromidum 
three times day, but really had consumed 160 grains three 
times per diem, thus making whole ounce twenty-four hours. 
The error arose through the solution the salt being and 
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the patient had been given ounce the mixture three times 
daily, instead drachm diluted ounce with water, was 
directed the physician charge. 

will seen, therefore, that the quantity the drug 
taken the patient was great, and quite sufficient cause 
the onset and persistence the motor and psychic pheno- 
mena extreme bromidism such occurred on, and con- 
tinued from, the third day the administration the 
salt. 

analysis the above record the patient will 
large number rapidly recurring convulsive outbreaks, 
that for the six months before the commencement the 
bromide administration had but one major fit month, 
and that during the eighteen days the hospital only 
mal with subsequent headache was noticed. 

This history, together with the fact that competent ob- 
servers are not agreed the presence morbid changes 
the cerebral cortical cells those who have suffered from 
idiopathic epilepsy, even when most carefully examined 
approved modern methods, justifies assumption that any 
changes exhibited the sensori-motor cells the cerebrum 
under discussion may regarded certainly not attribut- 
able the primary cause the epileptic manifestations 
themselves, nor any condition induced result such 
manifestations. They must, therefore, ascribed the 
effect (1) poisonous doses potassii bromidum, (2) 
too long exposure after death the brain before was 
immersed fixing medium, (3) possibly the action 
the fixing medium. 

The necropsy was performed twelve hours after death, 
but during this lapse time the body was kept 
temperature between 20° and 30° the mortuary 
refrigerator the laboratory, and the time the ex- 
amination presented sign decomposition any its 
parts. Yet without doubt must allowed that some 
post-mortem alteration took place, some fine change, even 
though not obvious, and this will have considered 
final summing the case. 
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Macroscopic OBSERVATION THE BRAIN. 


Naked eye examination the human brain disclosed 
the following: slight cedematous effusion over the whole 
cerebral cortex, and noticeable capillary distension the 
frontal and parietal pia mater; the lateral ventricles con- 
tained the normal quantity fluid and their ependyma was 
healthy. spots softening induration could felt 
the cortex that would point the possibility the con- 
vulsions being organic cause. 


Without being cut into any the generally used labora- 
tory methods farther than was just necessary expose the lateral 
ventricles, and with only partial removal the pia-arachnoid, 
the entire brain was placed per cent. solution formaline, 
and this was repeatedly renewed until the tenth day, when the 
brain was removed and divided sagittal cut into right and 
left hemisphere, and then each half transverse-cuts into slices 
about two cm. thickness. gross alterations any kind 
were seen the cortex, medullary centre, internal 
ganglia, and the tissue was re-immersed for more complete fixa- 
tion. the end another week the brain was well hardened 
throughout and fit for microscopical investigation. 

Small pieces were then taken from the superior, middle, and 
inferior aspects the pre-central and post-central convolutions 
each hemisphere, corresponding roughly the lower and 
upper limb and face centres respectively; and also from the 
frontal and occipital lobes. But the examination these 
showed differences according position, the situation from 
which the pieces were taken may entirely disregarded. 

After being thoroughly washed, the pieces were halved and 
moiety each dehydrated alcohol, carried through celloidin, 
and attempt made stain the sections therefrom 
toxylin-eosin, Nissl’s, and polychrome dyes. The re- 
maining halves were treated week’s bath Miiller’s fluid, 
they were intended for examination the silver method. 


experience that nerve cells and their fine con- 
stituents are inclined stain badly with aniline dyes 
the fixing medium had been only formaline. [The case 
under consideration exception the rule, and have, 
regret say, confess somewhat meagre results from 
their use this 
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Still with Nissl’s fuschin method, and the use 
Unna’s polychrome, changes are shown the cells which 
tell the deleterious action some toxic agent, and which 
supplement the alterations made out the silver stain 
used the case. They also corroborate the demonstra- 
tion changes the blood-vascular tissues afforded 
the hematoxylin-eosin method. 


ANATOMICAL CHANGES. 


Blood-Vascular Alterations. 


The pial vessels are dilated wherever observed and are 
filled with corpuscles, and also are the various sized 
vessels that pass from the surface into the cortex and 
medullary centre. Careful examination, however, discloses 
gross injuries the vessel walls, and noteworthy 
increase number, alteration quality the erythro- 
cytes other blood-elements. Yet fine lesion 
observed the vessel wall which consists 
swelling and inwards protrusion the endothelial nuclei 
and more marked avidity manifested them for the 
various dyes. 

The larger vessels are not the seat any considerable 
change. But the nuclei the endothelium are swollen and 
bulge well into the lumen the canal. 

the medium sized vessels the turgescence the 
endothelial nuclei the salient and only any- 
thing more pronounced than the larger vessels. 
some instances the nuclei project inwards far 
nearly block the but bulging the vessel walls 
either side them observed, nor any evidence 
stasis the blood stream from the narrowing the 
lumen. 

the capillaries most nuclei are turgescent and deeply 
stained. Occasionally slight bulging outwards into the 
peri-capillary space noticeable, corresponding the 
position the enlarged nuclei. point, however, 
the latter impinge far the capillary canal 
cause stasis the blood-stream. The peri-vascular spaces 
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contain fine granular débris and often polynuclear cor- 
puscles. 

will seen, therefore, that the blood-vascular tissues 
have not been acted upon any great extent the 
bromide. The enlargement the nuclei the endothe- 
lium, the deep staining, the distension and engorgement 
the vessels, and the filling the peri-vascular lymph 
spaces with cell-detritus are the only manifestations its 
action. 


Pathological Histology the Human Cerebral Cortical 
Cells shown the Aniline Stains. 


The most salient alteration near approach absolute 
homogeneousness the protoplasm the bodies the 
cells. lamina the cortex wholly exempt. this 
feature degeneration, however, appears most evident 
the pyramidal strata, cells from these will stand examples 
for description throughout this paper. 

The amorphous character the 
plasm made evident both the Nissl stains, and 
equally polychrome stain. may looked upon, 
therefore, essentially due changes the cell plasm, 
and not consequence any unknown action the 
staining fluids themselves. Many cells, about one every 
ten, show absolutely chromophile particles their body 
protoplasm, while others, and these great number, con- 
tain but few them irregularly scattered and scarcely 
distinguishable from the surrounding hyaloplasm. There 
the chromophile particles the cell body. one few 
grains may lie close the nuclear ring, with other few 
near the apex scattered along the basal margin, the 
particles may present only one these positions. 

every instance where the complexion the cell 
protoplasm has undergone this transformation accom- 
panied evidences change the nuclei. appears 
rule that some measure the one shall attended 
the other. 
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expected that the nuclear outline should 
somewhat hazy and ill-defined when the marked alteration 
the encompassing body-plasm considered. Carefully 
prepared sections not unusually show almost blending 
the outer margin the nuclear ring with the body plasm. 
The inner margin also ill-defined, and may present 
finely dentate contour, the long processes which proceed 
inward for short distance and merge, end, the deeply 
stained nuclear fluid. first thought that the dentate 
and rayed inner margin the nuclear ring was due the 
diffusion the stain which sometimes occurs. But clean 
alcohol and aniline oil gave similar picture, and there- 
fore most likely that the condition morbid one. 
The membrane again may not equally stained through- 
out, but may have sections pale, granular material inter- 
posed between other sections deeply stained and not any 
way altered from the normal. 

Often nuclei are seen dislocated from the axial position 
which they occupy the normal cells. Instead lying 
centrally health the nucleus now displaced, may 
slightly, but rare number cases the periphery 
the cell. example presented itself, however, even 
commencing extrusion the cells which contain 
them, providing that the latter are not more degenerate than 
already described. 

The nuclear achromatin the great majority all 
cerebral cortical cells longer deserves the name, for has 
not decolourised any the stains. consequence 
this the general appearance the nuclear vesicle more 
homogeneous than sound cells, and there decided lack 

Morbid changes, however, are not wholly confined the 
nuclear membrane and its contained fluid. The nucleolus 
most cases turgescent and blanched, fair way 
towards complete disintegration. The contour health 
lost, and the smooth roundness now represented 
granular delicately crenated rim. still more advanced 
stage atrophic metamorphosis observable rarer 
number nucleoli. They may swollen nearly twice 
VOL. XXI. 
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their healthy size and present etiolated form with 
lightly but distinctly dyed margin suggestive mem- 
brane. The latter generally round, but may flattened 
though erosion had taken place. the whole this state 
the nucleus rare. More often there irregular 
staining its structure. From the inner aspect its 
margin delicate rays project, and after crossing about 
third the diameter the swollen nucleolus they become 
lost the more pale central portion. 

Are these spurs made aggregations minute dust 
particles which now overlie the nucleolus, are they part 
the latter structure itself which has yet retained 
sufficient affinity for the dye successfully resist the action 
the decolourant? view the fact that they show, 
even the thinnest sections, and also that there 
positive alteration the chemical properties the rest 
the nucleolus manifested its blanched, turgescent condi- 
tion, seems likely that they are part the nucleolus 
not yet wholly implicated the chemical change which 
has affected the greater part the structure. Moreover, 
similar features obtain the nucleoli the poisoned 
rabbits, and these confirm the conclusion that this feature 
degeneration the human nucleoli actual atrophic 
change and not due any fortuitous collection nuclear 
dust particles. 

Other nucleoli show centrifugal blunt spurs, very short, 
longer and more sharply pointed which project from the 
surface outwards into the encompassing nuclear matrix. 
These are not rare; but have instance been able 
follow ray the periphery the nuclear membrane 
except where nucleolus almost abuts upon the latter, and 
then only from that sector which faces the nuclear 
rim. all these cases nucleolar metamorphosis the 
body the structure increased any transverse diameter 
but less deeply dyed than health. addition, the 
edges the shorter spurs may finely granular. 

But the great majority all nucleoli show 
remarkable morbid features, the change which they present 
being milder degree. Most common swollen, blanched 
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condition throughout, which may, may not accom- 
panied some aberrancy form. Yet, the structure 
round, oval flattened, its edges are invariably finely 
eranular throughout, show some limited extent 
very delicate crenation. 

cells whose nucleoli are advanced stage 
metamorphosis, are entirely absent, there are seen 
large angular particles lying the altered achromatin 
the nuclei. These are never small the large molecular 
particles healthy nuclei. The foreign forms stain deeply 
and are sharply defined from the abnormally tinted proto- 
plasm which they are scattered. form and avidity 
for stain they closely approximate the large angular particles 
described Berkley the nuclei the cerebral cortical 
cells rabbits that poisoned alcohol. More than 
six were never observed any one nuclear sack; three 
four the usual number. Never they approach 
size form the large corpuscular bodies seen and pictured 
the above mentioned observer his experiments with 
ricin and other equally virulent poisonings. looked very 
carefully for these, but neither here nor the rabbits’ 
cerebra was able detect them. 

sections, purposely over-stained, excellent.exhibi- 
tion made the not infrequent enlargement the main 
apical processes the cell bodies. This feature usually 
part general enlargement the entire cell. The 
basal processes such cells and their proximal branches 
are also implicated some degree the swelling the cell 
body. Slight bulging and dentation observable the 
margins the processes close the cells from which they 
originate. Where enlargement the cell bodies and their 
processes extreme the pericellular spaces are either 
obliterated narrowed almost beyond recognition. 

Besides the above noted alterations the cell body 
there observed more grave and advanced atrophy 
wide spread through all cortical layers. Sharply defined 
and regular contour now longer obtains. slight cre- 
nation one side cell foreshadows the extreme atrophy 
that has occurred another not far removed from it. The 


q 


196 ORIGINAL ARTICLES AND CLINICAL CASES 


crenation may extreme and affect the whole outline 
the cell body, there may more than mere crenation. 
The cell may puckered shrivelled, and its protoplasm 
reduced irregularly thin amorphous layer which closely 
embraces shrunken homogeneous nucleus. Other cells are 
ragged outline with alternate rough projections and deep 
shallow bays with frayed margins. the latter lies 
granular débris which more deeply stained than the 
cell protoplasm from which has not improbably been 
shed. extreme examples this are seen 
which the nuclei are eroded that segment which 
contact with the disintegrating sector the cell rim. 

The process disintegration some instances has not 
stopped short almost total destruction the cell body. 
the most remarkable examples the space now 
contains its median lateral aspect mass deeply 
stained granular débris. From the edge this fine 
strand two, very pale, irregularly stained, may pass 
the margin the extra-cellular space. Doubtless these are 
the remnants once healthy cell processes. 

The above described morbid change certainly one 
advanced degree and not far removed from final disin- 
tegration the whole and its appendages. Whether 
not many cells have actually split and been removed 
the lymph stream hard determine. looked carefully 
for absolutely empty cell spaces and found none. every 
one that caught eye was cell, normal, one 
the grades degeneration already mentioned. 

Turning now from the proper cortical cells those 
whose function mainly one support, may seen that 
they are implicated slighter degree. few the 

neuroglia nodal points have swollen twice their normal 
dimensions, and are pale and granular. Only one two 
deeply stained molecules are visible such. considerable 
number shrivelled into some aberrant form. They 
may kidney, pear-shaped, and crinkled part, 
their entire margin. Deeply stained throughout they 
exhibit interior molecules and contrast remarkably with 
the normal nodes their neighbourhood. 
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Both types degeneration prevail almost wholly the 
grey cortex, only rarely can altered glia-cell observed 
the subjacent medullary substance. the deeper parts 
the white matter the support cells are all regular 
outline, round, and both their chromatic and achromatic 
substance perfectly sound state. This course 
what might expected from the known action potassii 
the central nervous system, and certainly 
strong point favour the change which has affected the 
proper cortical cells being the result the action the 
excessive doses the salt given mistake this case. 


Histological Appearances Berkley’s Silver-Phospho- 
molybdate Method. 


comprehensive and trustworthy research 
nervous system necessary supplement one method 
others. 

Berkley has recently given method which appar- 
ently adequate means demonstrating the morbid 
changes the protoplasmic extensions nerve cells. 
Using this mode described the 1895 winter number 
obtained good results. Golgi’s, and Cajal’s 
had been tried upon some those portions 
cortex which had been hardened fluid, but with 
unsatisfactory results. 

But cursory examination the proper cortical tissue 
successfully stained the silver phospho-molybdate shows 
that severe process has been operation. Destruction 
cell bodies and their appendages extensive that 
shown the aniline stains. 

Breaches continuity have happened widely both 
and neurodendrons, and their alignment now indi- 
cated globular detritus, else well 
preserved segments. This phase the cells is, part, 
artefact. For, unfortunately, the tissue was overhardened 
fluid and thus rendered somewhat brittle. The 
microtome knife, therefore, broke through portions the 
dendritic processes and their buds. ‘These, however, generally 
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lie close their parent cell. Yet some instances they 
have disappeared altogether, probably washed away the 
process clarifying and mounting. 

therefore not easy determine just where the 
pathological process ends and the accidental changes begin. 
that must guard against interpreting purely manipu- 
lative alterations changes caused the poisonous action 
the potassii bromidum. Therefore, have controlled the 
investigation observations other human cerebra that 
had suffered exposure the same laboratory conditions. 
further difficulty presented our ignorance the 
action nitrate silver adult nerve tissue which has 
been altered disease post-mortem exposure. 

the whole, silver has not yet proved itself 
the ideal stain for the investigation 
changes. 

Yet since the attempt first made Kronthal' use 
the chrome-silver, many other competent workers 
entered the field and have overcome some degree the 
difficulties met with the use the Golgi method when 
applied the investigation suspected morbid alterations 
adult cerebra. 

1893, Colela,? and Golgi* himself 1894, 
and later the same year Klippel,’ and 
gave results obtained them. All them also offered 
them with more less apology for the possible imperfection 
the chrome-silver method. 

into the effects canine cortical cells artificial embolism, 
achieved happier results. 

But was not until Berkley,’ Baltimore, carried 
out his improved Golgi method, his series investiga- 
tions artificially induced lesions the cerebral cortical, 
and other brain cells rabbits, that had trustworthy 
demonstration degeneration cell appendages the 
silver method. 

the use his modification the silver method, 
find the following departures from the normal which were 
foreshadowed the and polychrome stains. 
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all cortical are cells which are some stage 
degeneration. stratum appears have escaped, and 
the atrophied cells any one layer agree closely 
number with those any other, that any difference may 
passed over. The change likewise similar all, although 
seems that the pyramidal cells are most deeply implicated. 
Because this and the individual importance the pyra- 
midal cells attention will the main confined them. 

Fig. good example the least degree change 
observable the cortical cells. The cell body irregular 
outline, slightly enlarged when compared with the healthy 
pyramidal cells, and presents some part its rim, blunt 
cusps which alternate with deep shallow concavities. 

the primal ascending dendron followed its visible 
termination, several ampullous varicose swellings vary- 
ing size are met with, separated from each other longer 
shorter stretches, not different form 
except that great many lateral buds have been shed, thus 
leaving the stem bared for short distances. The thrown 
off buds, however, lie the surface the section not far 
removed from the bared margin. Their dislodgement 
without doubt manipulative. Quite different from this, 
the denudation presented the before-mentioned vari- 
these are clearly defined outline and absolutely 
budless. The tissue their neighbourhood, except rarely, 
contains signs shed and these are probably 
few those already mentioned thrown off, but this 
case more widely separated from, the healthy portion the 
process. 

the basal processes also varicosities are seen, 
but they are small, and like those the ascending proto- 
plasmic process, are sharp outline and shorn the lateral 
projections which obtain the unaltered part the exten- 
sions. One may seen each secondary branch and 
ranges size from small and scarcely recognisable 
readily obvious swelling. None them, however, reach 
the dimensions the swellings the apical 
and its branches. 

the latter parts the varicosities follow each other 
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more less rapid succession, eliptical, round oval, and 
all about the same transverse diameter. The visible tips 
the off-shoots from the main stem may end oval 
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Cell body and extensions from the chief pyramidal layer the human 


brain. Body covered with projections. Swellings the dendrons. The 
break continuity artificial. 
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sack-like enlargement great relative magnitude, but 
generally, however, they are smaller than those observed 
the main apical process. 

Where branches are given off from the secondary apical 
processes, and their splitting point into tertiary rami- 
fications, enlargements are also seen; but these are 
generally forked shape, thus conforming the 
tion the stem, and most instances have retained the 
mossiness the healthy part the stem. hardly 
likely, therefore, that these swellings are similar origin 
the first-mentioned, which are denuded buds. 

The axis cylinders the cells not more deeply implicated 
than those described are intact far they can traced. 
Unfortunately, this not for any great distance, because 
most sections they are broken off and carried away. 

Cells the state described above are the whole not 
great number compared with those showing advanced 
deterioration. 

Fig. shows what extreme condition many the 
cells have been brought the action the poison. The 
cell bodies are irregular their not infrequently 
deeply excavated some one aspect, and showing more 
ragged cusps than less involved cells. Where processes 
exist (and the most persistent are the apical), they are 
swollen, and coarse close the cell, and farther out are the 
seat bulbous enlargements. this stage atrophy, 
however, the latter are larger and more numerous the 
basal extensions than similar parts the previously 
mentioned cells. pathological fragmentation has occurred 
here, and the globular granular remains the smaller 
pieces yet remain indicate that the processes were 
sundered morbid rather than manipulative process. 

such cells the various processes are swollen close 
the cell body, and after short course into the sustentacular 
tissue they end oval round bare swelling. But the 
ending may not abrupt. gradual dwindling 
obvious the course the protoplasmic process fol- 
lowed outward and the ultimate termination may sharp. 
Beyond many such terminations are small, larger, 
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Extremely degenerated pyramidal cells from the human brain. Excava- 
tion, wasting, and disintegration the bodies seen. Also budless swellings 
the protoplasmic extensions and thinning and disappearance the distal 
parts the latter. 
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sharply defined oval, round rod-shaped They 
may shed portions the degenerated processes which 
now serve contact body for silver deposit, they 
may simply precipitate the latter agent itself, having 
structural basis, although the sections whole are 
remarkably free from 

The primal apical process at, and for some distance 
above, the cell from which takes origin ragged outline 
and one other side displays single jagged excrescence 
series excrescences. Farther the stem may 
wise unsound for short distance yet sooner later 
varicose enlargements are met with bereft buds and 
altogether similar aspect those already described. 

Only rarely examples degeneration the degree 
portrayed fig. can apical dendron traced any 
great distance from its cell. pointed globular ending 
usual the upper layers the external pyramidal lamina. 
Beyond this, marks the alignment the process. 
globular, sharply defined mass, attenuated black more 
lightly stained line two, moniliform thread with 
scarcely recognisable lateral projections yet remain the 
once healthy extension. The secondary branches are 
most cases reduced mere stumps, with here and there 
along their short course thinned truncated remains tertiary 
twigs. 

The axon cells far involved yet almost intact. 
the cell from which takes its departure, quite twice the 
size the similar part the process the healthy cells. 
doubt portends the absolute loss the axis cylinder 
which has occurred fig. and other cells about 
described. 

still more extreme stage degeneration 
pictured fig. The cell body may roughened 
outline and shrunken one-half one-third its normal 
dimensions. surmounted withered ragged-edged 
process whose secondary branches have disappeared toto. 
Such apical process short length and gradually 
dwindles from its base, and finally ends attenuated 
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termination, beyond which lie few black deep brown 
dots and dashes not unlike Morse the probable 
remains the once sound structure. Basal prolongations 
have disappeared almost entirely. Some evidence the 
axis cylinder yet visible, however, the swollen stump 
coming off from what was health the base cell; 
but beyond this the structure not observable. 

The possibility post-mortem alteration best con- 
sidered this stage. 


CHANGES. 


Pieces human cerebrum were exposed conditions 
nearly possible the same nature the diseased 
brain, and then used control. 

Such control tissue showed with aniline dyes slight 
over-staining the achromatin both the body and 
nucleus the cells, but loss number stichochromic 
particles the former, the larger molecules from the 


latter. The dust grains the nuclei were also obscured 
lost view the unusual colouration the nuclear 
matrix. The nucleoli, however, were well stained, smooth, 
round, and sharply defined, and presented none the 
aberrant forms and appearances described. angular 
particles were visible the nuclear vesicle, nor was the 
vesicle itself dislocated except rarely, and its outline was 
sharp and circular, oval. Occasionally cell appeared 
enlarged but never ragged outline, with its 
margin undergoing process disintegration. Shrinking 
plication was not visible any the cells. 

When stained the silver phospho-molybdate method 
were found retain their position, but were occasion- 
ally enlarged close the cell the cell itself seemed enlarged. 
Such enlargement was also noted feature few 
basal and apical protoplasmic extensions. But the withering 
cell bodies such seen fig. the dwindled ex- 
tensions figs. and were not observable. Nor 
any instance were there present the varicosities shown 
figs. and except (rarely) the forkings the secondary 
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and tertiary branches. Lateral gemmule were present and 
well stained most instances, but whole stretches many 
processes both apical and basal were stripped them; yet 
they were seen scattered through the section, and 
may therefore looked upon accidentally disengaged 
from the parts which they belong. This observation 
further strengthened the fact that, sections purposely 
cut thick that processes might seen between the upper 
and lower planes without actually appearing the surface 
the section, the lateral were found 
position, although account the thickness the sections 
they did not show with the same sharp definition the 
thinner sections. 

considerable importance also the fact that every 
instance observed both aniline and silver stains the nodal 
points support cells and their extensions are healthy. 
None the aberrant shrunken forms mentioned connec- 
tion with the morbid brain are observed. 

seems likely, therefore, that the more marked deform- 
ities presented the cerebral cortical cells this case 
are due primarily the deleterious action the extreme 
doses the bromide. The altered histo-chemistry the 
nuclear fluid whereby the dust grains are lost view may 
the result the post-mortem exposure which the en- 
cephelon underwent and also the occasional enlargement 
certain cells and the beginnings their processes. But 
the disintegration the cell margin, the loss figure, and 
change staining quality presented the nucleoli, the 
appearance the foreign angular particles. within the 
nuclear sack, must regarded degenerative. 

The bulbous enlargements various sizes, the disappear- 
ance from them the rectangular buds, the shrinking 
processes cells more deeply implicated, and the ragged 
edges and excavations cells, together with the withering 
and distortion the latter and the disappearance their 
axons, can only looked upon the work violent 
poison which operated during life. This conclusion sup- 
ported the action the same poison the cortical cells 
the rabbits will now proceed show. 
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EXPERIMENTS AND OBSERVATIONS UPON RABBITS. 


Four rabbits were used these experiments which were 
treated the following manner :—Rabbit No. received 
means subcutaneous injection grams potassium 
bromide twenty-two days; rabbit No. grams 
twenty-four days; rabbits Nos. and grams twenty- 
two Following upon the first injections the animals 
became drowsy and inactive, refused all food, and remained 
the corners their cages for few hours. When dis- 
turbed their movements were slow, automatic, and were 
quickly followed quiescence and renewed somnolency. 
first they recovered full power mentality and move- 
ment, and were lively action and appetite, the intervals 
between the subsidence the effects the drug and its 
next administration. But after the eighth ninth day, the 
drowsiness and depression motility became gradually pro- 
longed, and the animals passed into state stupor and 
began lose flesh. Fifteen days saw greatly increased 
depression both mental and motor functions, and the 
sensory faculty became benumbed that the animals 
longer protested against the prick the syringe. The 
effects the injection here began blend one with the 
other, and the phases recovery observed first were not 
again noticed. From now the animals scarcely moved 
unless disturbed, and action following stimulation was purely 
automatic. The fore legs soon became paralysed, but the 
hind limbs still retained some power. Reflexes were de- 


first experienced considerable difficulty administering the bromide 
potassium the rabbits account its extremely irritant action 
the point injection into the subcutaneous tissues. proposed get 
the psycho-motor cells affected early possible with poisonous quantities 
the salt, was necessary order accomplish this, that large daily 
doses given. When the extremely irritant action concentrated solu- 
tion potassii bromidum called mind, may readily imagined that 
the animals proved rebellious grams injected under the skin 
one point, and that inflammation the neighbouring tissues speedily super- 
vened. Such indeed was the case, but this was escaped from diluting 
solution from the 1—3 strength the first injections, 1—9, and then 
injecting three different places the same time once day. With 
this change plan, irritation and inflammation the point injection were 
reduced minimum, and after the first ten days pain seemed 
experienced the animals, either result the puncture, displace- 
ment the tissues which occurred make room for the fluid. 
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pressed excepting the conjunctival. There appeared 
great desire for, nor was there any movement towards, 
food; yet this would taken slowly but without relish 
placed within easy reach. About the twentieth day stupor 
high degree supervened, and two days later was followed 
deep coma, accompanied complete neglect food, loss 
sphincter control, and absence all mental and motor 
manifestations. All four animals presented picture total 
inertia, bar infrequent and weak prolonged respiration, 
occasional twitching the nose and ocular muscles. 

now death seemed inevitable the drug was pushed 
any further, halt was made and chance given the 
animals recover. But during forty-eight hours, the 
inertia continued, and seemed that necessary quantity 
the bromide salt had been given produce maximum 
and fatal effect. 

insure perfect preservation the finest and most 
delicate constituents the cerebral cortical cells and their 
appendages, the animals were bled death, 
cerebra placed either alcohol Miiller’s fluid. But 
few minutes elapsed between the bleeding and the immer- 
sion the organs the fixing media. 

Chloroform, ether, and other drugs, were purposely 
avoided order evade any possible complication. 

brains Nos. and were intended for examination 
the silver method they were placed fluid. 
The control for these was carried through the same fixing 
solution. 

Brains Nos. and were fixed graded alcohol. 
The control for these was treated the same courses 
alcohol. the end two weeks the organs were passed 
through celloidin, cut, and stained Nissl’s polychrome 
and methods. 


CHANGES THE BRAIN SHEWN NISSL’S 
AND THE POLYCHROME 
The control brains none over three hundred sections 


show departure from the normal, but this not the 
cells the poisoned rabbits. 
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trying arrive the proportion diseased cells those 
yet health, and therefore reversed the 
estimate the ratio sound bodies those showing 
atrophy. About three times every field, shown 
Reichert 1-18 objective, cell approximating those 
the control cortex could observed. The average number 
cells that appear clearly any single plane field 
about fifteen. that the proportion normal cells 
those some stages atrophy about one five. This 
rough calculation only, but will indicate some 
measure how widespread has been the action the bromide, 
and also that probably single type proper cortical 
cells escaped the effect the drug. 

Cell bodies, their processes, fact all the constituents 
the cells may involved together, only one other. 

But minute description the atrophy called for, 
because its likeness many features that the 
human cortical cells, and also for the reason that places 
beyond cavil the observations made upon the human brain 
Berkley. 

Cells incipient stage degeneration are not 
numerous the cortex the human cerebrum. But 
though proportionately not numerous they are yet present, 
and indicate what probably the cell body, any rate, 
the beginning the poisonous action the drug. Such cell 
bodies may quite regular outline but more often slight 
crenation noticeable one other side the cell, the 
entire margin may markedly dentate. the latter case 
there slight colouration the ordinarily clear hyalo- 
plasm, and therefore obscuration the stichochromic 
granules. But cannot say definitely that any the latter 
have disappeared; compared with those absolutely 
healthy cell the same section the control tissue, 
they not seem diminished number. 

The nuclei such cells have not escaped. Whenever 
the cell body affected, matter how slight degree, 
nuclei show some departure from health. Their membranes 
are delicately wrinkled some one sector, and perhaps 
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plicated but well defined the remaining portions; the 
whole membrane may crinkled, and the same time 
deeply plicated some one point, and irregularly stained. 

The internal constituents the nuclear vesicle have 
undergone change, but slight degree, these slightly 
affected cells. The achromatin blurred and has lost its 
high degree Fine nuclear dust obscured 
the over-colouration its matrix, and the larger molecules 
are reduced number. Only rarely can more than two 
three particles observed the sack. Nucleoli are deeply 
stained throughout but are longer round and clearly 
defined. Their edges are now delicately granular either one 
more short segments throughout. 

Cell bodies more altered than those described above are 
very common. fact they form the great majority all 
unsound cortical cells. The outer edge cell may 
markedly wrinkled throughout and some cases show 
deep plication which has bent the nuclear sack inwards 
the point impingement. The cell margin also deeply 
stained, but the remainder the hyaloplasm may such 
case clear only delicately tinted. Not always, how- 
ever, the over-staining the edge the cell uniform 
its periphery may show parts 
granular refractile substance which has escaped 
sistent action the reagent and which probably fore- 
shadows the ultimate breaking down the whole cell. 
The hyaloplasm not yet absorbed clear but almost devoid 
chromatin granules. 

The nuclear ring crenated deeply plicated. 
instances not discernible its entire 
ference. The beaded appearance slightly involved cells 
longer prevails. Now, comparatively large portions 
the membrane are finely granular and etiolated and have 
interposed between them deeply stained smaller portions, 
badly defined globules. some instances the greater 
part the nuclear margin scarcely distinguishable but 
seems disintegrated and about coalesce with its 
matrix and the yet remaining hyaloplasm. 


The nuclear fluid altered quality; not highly 
VOL. XXI. 
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refractile, does not stain deeply, but faintly, and finer dust 
particles have either absolutely, great measure dis- 
appeared, but there the other hand increase 
the size and number the larger molecules many nuclei. 
Eight nine not unusual number and they range 
size from twice three times the size normal nuclear 
molecules seen control specimens. shape they are 
never round, but angular. They are similar the large 
foreign particles recorded connection with the altered 
nuclei the human cerebral cells. 

The nucleoli may oval, eccentrically situated and 
intensely stained one both ends, the intervening part 
being pale and finely granular. the other hand they 
may faintly stained and swollen twice thrice their 
normal dimensions, and with delicately granular margins 
the same degree colouration their bodies. The latter 
feature seemed due not aggregation nuclear 
dust, but rather complete granular transformation 
the nucleolus itself. such case nucleolus, could 
seen its entirety, would present punctate surface, but 
cross section presents only delicately granular margin. 
Prevalent, but less common than the above described state, 
nucleolus stained that resembles crescent. One 
aspect may coloured sharply defined crescent, but 
never deeply healthy nucleolus. The remainder 
the structure such case scarcely because 
pale and ill-defined. 

This state the nucleoli appears the precursor 
the foreign angular particles that find both the 
human and rabbit cells, and which were first described 
Berkley. First all there seems swelling and 
spongy change the nucleolus, hand hand with this 
alteration the chemical property the structure 
whereby stains aberrantly, and finally disintegration 
into several particles which now separate and lie the 
nuclear matrix the foreign molecules. 

When describing the state the nucleoli the human 
cortical cells was pointed out that occasionally they were 
enlarged and arrayed short club-shaped pointed spurs. 
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the whole such state was rare. But the cells the 
lower animals the condition met with often. 

still more extreme stage degeneration the whole 
the cell body not infrequent. about every twenty, 
degeneration not far removed from total 
components are embraced the wasting. thin deeply 
stained, irregularly stained, plicated membrane all 
that left the body plasm and this encompasses 
intensely dyed and puckered nuclear sack. The membrane 
appears formed altered hyaloplasm. many 
cases granular and pale parts, may have broken 
down into loose débris which now spreads outward into 
the pericellular space. The crenated margin this mem- 
brane may stretch across the angles plicated nucleus, 
thus forming tiny bays which rests minute quantity 
clear hyaloplasm. the latter may not wholly 
amorphous, but contain granule two similar to, but 
larger than, the stichochromic particles the sound cell. 

yet other instances the altered cell plasm, very deeply 
stained, may closely embrace the shrunken deeply stained 
nuclear vesicle and almost indistinguishable from the 
latter. The form the whole cell may long and 
elliptoid, oval round. dust grains are visible the 
nuclear fluid such cells but the whole achromatin 
intensely stained and may contain the large angular particles 
that obtain cells already described. When they are 
found they are even deeper hue than the matrix which 
they lie. 

will noticed that there has been mention here 
swollen enlarged cells similar those found the human 
cerebral cortex. looked carefully for them but saw none. 
The atrophy cells the rabbits’ brains has been wide- 
spread and extreme, but appears from its inception its 
most extreme degree one shrinking, and chemical 
and molecular rearrangement. doubtful, therefore, 
whether the enlargement the numerous cells the 
human case actual phase degeneration induced 
the action over-doses the bromide salt. 
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many ways, however, the atrophy observed the 
lower animals agrees with that seen the human cortical 
cells. The altered reaction dyes both body and nuclear 
plasm, the disappearance stichochromic granules from the 
former, and dust grains and larger molecules from the 
latter, the appearance the foreign angular particles the 
nuclear vesicles both, and the aberrant staining and form 
the nucleoli each are changes like kind, and point 
the more extensive alterations the marked 
shrinking both body and nuclear sack, their ragged edges, 
and their partial breaking down and absorption. 

True, there are divergencies the type degeneration 
the two species cells possibly explained the 
differences existing between the human and animal cells. 
the rabbit eccentricity nuclei scarcely ever recog- 
nised, while such prevails widely the human cortical cell. 

Here well the human cortex many nodal points 
the support tissue are unsound. Scattered indiscrimi- 
nately through the cortex are many cells with markedly 
wrinkled outlines and amorphous deeply 
These present constant form, but may deeply notched 
one two opposite sides irregularly kidney-shaped. 
the other hand, smaller number are large, 
larger than any the control sections, pale, and their 
granules scarcely stained. noticeable fact that here 
the human case, below the innermost cortical layer few 
affected support nuclei are seen. 


CHANGES THE RABBIT CEREBRA 
SHOWN THE ANILINES. 


Contrary the conditions the human pia-mater 
found exposure the rabbit cerebra that there was 
injection The brain surface was anemic and 
dry. quite possible that the mode death the 
animals accounts for these for they were bled 
death. 
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Microscopic examination the vessel walls shows the 
swollen endothelium, and bulging nuclei, which some 
instances project and come contact with the opposite 
wall. But the capillaries appear collapsed and are almost 
devoid corpuscular elements. median sized and 
larger vessels are also nearly empty but their endothelial 
nuclei are swollen, bulging, and deeply stained. Their 
size and for dye far excess those normal 
endothelium. The peri-vascular spaces are most in- 
stances full fine granular detritus. But the whole 
the disturbance the blood vascular system the pia 
and cortex slight and not noticeable the human 
brain. 


SHOWN BERKLEY’S SILVER PHOSPHO-MOLYBDATE 
STAIN. 


before, the pyramidal cell will the chief subject 
study. And may say the outset avoid repetition 
that this cell has all appearances borne the brunt the 
the potassii bromidum. more often and 
more extremely affected than those other form and 
position, but those others nevertheless the kind 
exactly similar that the principal psychical 
cell. 

comparing camera lucida sketches Nos. and 
with those from the human cortex great essential 
discrepancy may detected between them. fact, 
closely they resemble each other that they are almost 
interchangeable and one might used illustrate the 
other. 

Cells not deeply affected the poison are visible 
number than the human but this may 
apparent rather than real. For section the latter 
are there many cells shown the case the animals. 
Yet the lesion virtually the same. find slightened 
roughened body such fig. one that wholly normal 
shows its processes bulbous swellings altogether similar 
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Early degeneration pyramidal cell and its dendrons the cortex 
the rabbit. 
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those observed the case the man. every instance 
observed the swellings are devoid buds, and, therefore, 
contrast remarkably with the apparently normal rest the 
dendrons. the artificial disengagement the lateral 
projections which has occurred widely the human cortical 
cells has not taken place, for more careful management 
the tissue was not allowed over-harden. 


Pyramidal cell the rabbit, showing excavation the body, and 
wasting secondary and tertiary branches protoplasmic extensions. 
this, the extremity the ascending process has wasted. 


Fig. shows truthfully the condition many the 
pyramidal cells. the human case the primary 
ascending process and its first and second twigs are more 
noticeably implicated than are the basal and their branches. 
Many cells are visible (fig. which the apical process 
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has dwindled, and the off-shoots are altogether wasted 
scarcely recognisable account their great attenuation. 
But either where the processes still exist, where they 
have disappeared, find the characteristic varicosities 
marking their alignment. These are many cases plenti- 
ful number and various size and form. 

Along the emaciated protoplasmic filaments (fig. 7), 
there appears scarcity of, wasting lateral 
and there are but few detached ones 
observed the adjacent tissue. Where sections were 
purposely cut thick, and with the use strong illumination, 
was determined that even protoplasmic processes 
the depth the section, the rectangular buds were decidedly 
small number, and was not unusual see entire 
absence three four from one side the stem, while 
the other side was apparently healthy. They could not 
have been disengaged the microtome knife. 
possible course that owing some delicate chemical 
change they have not stained. Yet the cell bodies and the 
extensions themselves, even when attenuated were deeply 
blackened, and perfectly normal cells any the 
sections lateral buds were detached. seems possible 
therefore that the absence the lateral buds one phase, 
and probably early one the process that has caused 
the bulbous swelling, the wasting and absorption the 
dendrons and the shrinking distortion the cell bodies. 

Such conclusion borne out the appearance 
cells portrayed figs. and For these the 
attenuation protoplasmic prolongations associated with 
thinning out, and finally, some instances, complete 
atrophy the lateral buds. needless point out that 
the case the swellings the dendrons matter 
what size there complete absence And 
need scarcely again argued that this phase degenerative 
rather than artificial. 

Figs. and explain themselves. them are seen 
shrinking and atrophy the cell bodies. Excavation and 
roughening the margins often observable. The primal 
apical and basal processes are withered and shortened, and 
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More extreme wasting rabbit pyramidal cells. The bodies are shrunken, 
and many basal processes reduced stumps. The axis cylinder has also 
wasted. 
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bear upon them bulbous swellings various sizes. Por- 
tions the distal part the extensions are visible many 
instances dots and dashes. 

Still more extreme degeneration not uncommon. All 
the processes the cell may have perished from the 
action the potassii bromidum. such case 
the cell body reduced size, distorted, and roughened 
its margin, not far from final disintegration and dis- 
appearance. How many have actually been absorbed 
would unwise speculate upon here the human 
case. But may concluded that some have absolutely 
disappeared considering the low ebb which many have 
been brought. This may have taken place, and yet its 
influence the economy the cortex little im- 
portance. For not believed that the absolute 
removal small number cells would productive 
great psycho-motor disturbance the slight affec- 
tion and therefore disturbance function great many. 

The axis cylinder the experimental cases worthy 
consideration, permits more complete observation 
than the somewhat over-hardened human cortex, because 
its not having been accidentally detached. cells such 
pictured fig. the axis cylinder processes are sound 
from their point departure from the cell body where 
they become lost view the medullary centre the 
hemisphere. Their collaterals are likewise normal far 
they can traced. 

But instances degeneration such portrayed 
and all types more advanced atrophy, the axis 
cylinder shows degeneration either early advanced. Seldom 
are swellings seen similar those upon the dendrons. 
all cases where they occur they are small, rarely exceed- 
ing twice the diameter the structure they affect. Close 
the cell body, the calibre increased far excess the 
normal, and occasionally corkscrew distortion but 
appears late rather than early phase atrophy. 
never recognised unless the distal portion the axis 
cylinder deeply implicated has absolutely disappeared. 

The distal portion the axis cylinder always most 
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markedly attenuated, and the first show signs 
solution continuity. would thus appear that degenera- 
tion the axial prolongation begins with attenuation more 
extensive the distal visible portion and its collateral than 
the proximal part its that this progresses 
solution the distal segments, finally creeping upwards. 
there the first positive involvement the neuroaxon. 

But cells the bodies which are intact far may 
judged the silver method the axial prolongation 
sound all its traceable length. But distal degeneration 
occurs first, seems occur from observations upon 
atrophic axis cylinders, there gainsaying that even 
the case cell bodies which are apparently sound, and yet 
whose dendrons are withered and varicose, the ultimate 
ramifications the axons may incipient stage 
atrophy. 

instance cell degeneration has presented itself 
which the body the cell alone has suffered. this 
the least affected its dendrons are also involved. The latter 
may thin all their length, the seat budless swellings, 
and show signs break continuity, and absorption 
their distal observable extremities. the other hand, 
have not failed see many apparently normal cell bodies 
whose dendrites are nevertheless the seat few small 
bulbous swellings and slight attenuation. All through the 
cortex may seen that the farthest removed portion 
protoplasmic extension the first betray the action 
the bromide salt and become absorbed. Swellings may 
obtain any part its length, but atrophic solution 
continuity never occurs close the cell body without there 
having been first all thinning and absorption great 
stretch the terminal end the process. Death from 
without inwards every case. But hardly probable 
that the cell bodies remain unaffected for any great length 
time, for marked implication the protoplasmic exten- 
sions, and especially the primary ascending one and its 
branches, associated with rough edged, shrunken 
excavated cell body. Great atrophic involvement cell 
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bodies associated with attenuation and absorption the 
neuroaxon. decide, however, whether the 
affection the ascending process really primary, only 
primarily obvious. There kept mind the possi- 
bility that slight, implication the cell 
bodies may have first occurred and thus rendered all the 
ramifying processes defenceless against the poisonous action 
the salt. 

Another point worthy note that there appears 
relation whatever between the degree atrophy either 
proper support tissue and the position size the 
blood vessels. Those cells which lie close blood vessel 
any size are not more involved than others relatively far 
distant. The salt evidently finds every part the cortex 
equally accessible, although its greatest degenerative effect 
beyond doubt upon terminations all nerve cells and 
more especially those the chief pyramidal layer. 


CONCLUSION. 


There has occurred then beyond doubt change the 
proper cortical cells and their appendages, and slighter 
degree the support and vascular tissue both the man 
and rabbits result the action pronouncedly toxic 
doses potassii bromidum. the case the man there 
reasonable room for doubt whether the whole the 
abnormal changes presented the nerve cells entirely 
due the influence the salt. But after making all 
possible allowances for fortuitous complications, there yet 
remains series changes them which cannot 
attributed cause other than the suspected one; and 
this substantiated control observations, and experi- 
ments upon the action the same cause the cortical 
cells rabbits. 

under the same environment and dosage bromide 
the same length time, there had been radical 
even noticeable difference the kind atrophy the 
nerve cells and their appendages any one the cerebra, 
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would have opposed such conclusion and rendered the 
experiment little value control for the human cortex. 
Moreover, the severity and extent the cortical change 
both the man and animals more less than what was 
expected view the psycho-motor phenomena 
which they manifested during the period they were under 
the active influence the drug. And this leads the 
question the mode action potassii bromidum when 
administered narcotic. 

not disputed that bromide potash when given 
single excessive doses modifies marked manner the 
function the central nervous that the chief 
portion this, the cortex cerebri, certainly depressant, 
interfering with the elaboration thought processes and 
lowering the activity the motor cells. 

The ante-mortem phenomena, watched the case the 
man under conditions where there could possible bias, 
and the case the rabbits with full knowledge the 
force work, corroborate fully the above opinion. The 
microscopical appearances both the accidental and experi- 
mental cases poisoning place beyond doubt the fact that 
doses the salt repeated short intervals are capable 
actually destroying the proper tissue the important 
surface grey matter, upon which physiological doses 
operates not more than inhibitant. 

Such being the case, the important question arises 
the manner its action the cerebral cortical area, 
whether affects the bodies the cells first, and thus the 
whole each neurone, whether affects the bodies after 
action their delicate protoplasmic extensions. 

has been stated that the cases toxic degeneration 
under discussion many cells are observable both classes 
cerebra with normal bodies, but showing signs 
phy bulbous swelling and attenuation), the dis- 
tal extremities both basal and apical stalks and their 
branches that the other hand never can even mildly 
affected cell body seen bearing absolutely sound 
dendrons and that all examples where the latter are 
affected the atrophy them proportionately greater 
they are followed their ultimate visible ramifications. 
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Obviously, therefore, the visible degeneration began that 
part the cell spread farthest removed from the cell body. 

Taking for granted that that part the cell structure 
which shows greatest disturbance from the action any 
hurtful agent the part upon which such agent chiefly 
acts, seems likely that potassii bromidum poison, 
operates principally upon the protoplasmic processes the 
cells rather than upon the bodies themselves. regret that 
did not graduate the dosage the salt the experi- 
mental cases, for doing might have determined the 
incipient point the atrophy; this must left for future 
observation. 

But seems justifiable conclude that the drug its 
mild action operates upon the ultimate termination the 
protoplasmic extensions, and that therein lies its power 
inhibiting intellectual and motor processes first, creat- 
ing undetermined chemical change the delicate unpro- 
tected terminal knobs the protoplasmic extensions and 
their which renders them obtuse impressions 
brought them fibres from the periphery and from other 
parts the encephalon. This does not necessarily imply 
alteration the degree contiguity the amyelinic 
knobs either incoming receiving cell extensions, but 
only psychical numbness,” were, analogous the 
physical numbness which occurs the end-organs the 
surface the body under the effects special agents. 
widening the normal breach between the terminations 
the dendrons and probably later manifestation 
the action the drug, and may due its secondarily 
affecting the cell body, thus causing general retraction 
all ramifications each individual neurone which Cajal 
claims one their attributes. The continued action 
the drug the dendrons such state would soon lead 
the changes described these specimens. 
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THE MORBID ANATOMY CASE LEAD 
PARALYSIS. CONDITION THE NERVES, 
MUSCLES, MUSCLE SPINDLES AND SPINAL 
CORD. 

LASLETT, M.B., B.SC. 
House Physician the Royal Liverpool, 


AND 
WARRINGTON, M.D., M.R.C.P. 


Demonstrator University College, Liverpool, and Assistant 
Physician the Hospital for Chest Diseases. 


are indebted Dr. Caton for permission record 
the following case which presents some features interest 
especially the condition the spinal cord. 


K., aged 28, house painter. Admitted the Liverpool 
Royal Infirmary, January 14, 1898. had been engaged 
his occupation since his twelfth year and two years ago suffered 
from colic. Eighteen months ago noticed weakness and 
wasting the hands which attracted his attention before the 
wrist drop, the prominent feature admission. 

Condition Admission.—Patient rather emaciated man 
with sallow complexion, and puffy eyelids. The 
body was covered with numerous small There 
was characteristic blue line the margin the gums. The 
heart showed evidence dilatation and hypertrophy. Urine 
sp. gr. 1012, with some albumen and granular casts. 


NERVOUS SYSTEM. 


Upper showed marked general muscular 
wasting and dropping the wrists was present both sides 
equal extent. 
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The interossei and intrinsic muscles the thumb were 
distinctly atrophied. 

Wasting, accompanied with complete loss power, existed 
the extensors the wrist and fingers and thumb. 

There was marked wasting the flexor muscles the 
wrist and fingers. 

the upper arm the triceps and supinator longus were 
markedly wasted, the biceps somewhat but much less 
extent. 

The deltoid and pectoral muscles were also greatly wasted, 
while the trapezii and spinati muscles were practically normal. 

Lower vasti interni and peronei muscles 
were wasted, but other muscles were especially affected 
although much general weakness was present. 

Electrical extensor muscles the wrist 
and fingers did not respond either the faradic constant 
The small muscles the thumb, however, gave the 
typical reaction degeneration with the galvanic current. 

Sensation.—Slight impairment noticed the skin over the 
hands. 

Reflexes.—The knee jerks were obtained with great difficulty. 

Examination the rest the nervous system showed 
abnormality. About one month after admission pulmonary 
complications set which the patient succumbed few 
days. 


(48 hours after death). 


The lungs were found extremely congested and cedema- 
tous and the heart markedly hypertrophied and dilated. The 
kidneys were typically granular and contracted. The brain was 
pale and The spinal cord and certain muscles and 
nerves were reserved for microscopical examination. 


PERIPHERAL NERVES AND 


(1) Posterior Interosseous Nerve (see plate, fig. 1).—This 
was treated with half per cent. acid, and piece 
completely teased. Five the nerve fibres were this 
way seen show breaking the myelin. The remainder 
the fibres which took the osmic stain appeared normal. 

Another piece was embedded and cut trans- 
versely. The sections showed marked atrophy the nerve 
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fibres, quite half having disappeared; the other hand 
those fibres which took the stain presented the normal 
black ring and did not show any indications acute 
change, with the exception few which appeared 
swollen. 

(2) Ulnar Nerve.—Treated similar way. fibres 
were seen process degeneration, but cross section 
considerable atrophy was found, but less marked than 
the case the posterior interosseous nerve. 

(3) Spinal Roots (see plate, fig. 2).—The roots the 6th 
7th and 8th segments were examined the methods 
Marchi and Schiifer. 

The posterior roots appeared quite normal. 

The anterior roots these segments each case 
showed distinct atrophy nerve fibres. This was marked 
the 7th root, but none was the atrophy equal 
extent that found the posterior interosseous and ulnar 
nerves. 

Muscles.—Pieces the extensor muscles the hand, 
and the interossei were hardened Miiller’s fluid, part 
stained with borax carmine, and part Schiifer’s method. 
The change the extensor muscles was extreme. Certainly 
over the fibres were atrophied, the majority 
were not more than diameter. They retained, 
however, their cross striation, and with the exception 
few fibres evidence was found acute fatty change. 
The connective tissue was much increased. The interossei 
were very much less altered. 

Muscle two previously recorded cases 
peripheral neuritis these have been examined. 
case both the intrafusal muscle and its nerve were normal, 
case they both showed pathological change. 

our case they were quite unaltered, presenting the 
normal features pointed out Sherrington. Owing the 
atrophy the surrounding muscles the spindle fibres were 
now considerably the largest seen. The intrafusal fibres 
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retained their striation and the equatorial zone the 
spindle showed the usual numerous central nuclei. 

every case the nerves the spindles were normal 
(see plate, fig. 3). 

Spinal Cord.—Pieces the spinal segments from the 
fourth cervical first dorsal were examined the Marchi 
and Weigert methods staining and were found 
throughout normal. The fourth seventh segment in- 
clusive were also stained the methylene blue and 
erythrosin method for the purpose studying the 
condition the nerve cells. the fourth and fifth 
segments nearly all the cells showed the usual normal 
structure with central nucleus and definite distribution 
the chromatic masses giving the cells generally the 
well-known striated appearance. few, however, showed 
changes similar those found the sixth and seventh 
segments where many cells showed obvious deviation 
from the normal condition; these cells the nucleus was 
often found placed very eccentrically and also which 
fact lay more stress, the bodies were dispersed 
over the body the cell the form fine powder and 
often the central mass cell actual disappearance 
the blue colouring matter was noticed, the result 
process chromatolysis. The proportion altered 
normal cells was about one four, they were found equally 
both sides and had special distribution among the 
various cell groups (figs. and 2). 

Remarks the above Observations.—Although lead may 
primarily affect the central nervous system there 
evidence this case show that the change began the 
peripheral nerves. Firstly, the clinical picture that 
multiple neuritis, whereas when the disease primarily 
central the type more that progressive muscular 
atrophy. 

Secondly, the excess change the peripheral nerves 
over that observed the anterior roots points the same 
direction. The neuritis probably parenchymatous 
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nature indicated the condition the few fibres seen 
degenerating and its marked limitation the efferent 
nerves, the fibres the muscle spindle which are derived 


altered anterior cornual cell showing chromatolysis the centre and 
eccentric nucleus. The base the cell pigmented 1000). 


Another cell showing similar condition. 


from the posterior roots being throughout normal. 
regards the condition the spinal cord; the introduction 
delicate method staining has made possible 
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detect more minute structural changes than the older 
methods were capable demonstrating. has now been 
amply shown that many poisons, and among metals notably 
those arsenic, antimony and lead when administered 
animals, produce fairly constantly changes the nerve 
cells. and have studied the changes pro- 
duced the administration lead and practically agree 
their description the altered cells when stained the 
methylene blue method. 

The process consists essentially disintegration and 
dispersion the chromatic bodies and shrinking the 
nucleus; more advanced conditions chromatolysis sets 
that ultimately mere palely stained shell-like mass 
represents the cell. 

Such changes probably are due the direct action the 
lead the central nervous system, but with the existence 
multiple neuritis second factor has considered 
explaining any alteration the cells the spinal cord. 
After the work and others may accepted that 
loss continuity the axon followed early period 
changes the corresponding cell. Such changes have 
been shown one especially pronounced after 
division anterior root. 

Hence the above case where the anterior roots 
sixth and seventh segments show some markedly atrophied 
fibres has considered whether the changes the 
spinal cord are the result the direct action the poison, 
if, the other hand, they are secondary lesion 
the axis cylinder producing the réaction 
This observer indeed maintains that the histo- 
logical features presented the nerve ceil are general 
study the changes structure occurring nerve cells 
various pathological conditions does not lead believe 
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that the histological features alone offer distinctive evidence 
their origin. Nevertheless, the condition the nerve 
cells which together with chromatolysis, the nucleus 
eccentric, rarely found except consequence 
interference with the afferent efferent impulses. 

This, combined with the fact that our case the altered 
cells are almost absent from the fourth and fifth segments 
but found the sixth and seventh segments the anterior 
root fibres which show some atrophy and from which the 
much atrophied posterior interosseous nerve derived, 
point distinctly the inference that the changes described 
the spinal cord are the result not the direct action 
the lead, but consequence the altered state func- 
tional activity following atrophy the axons these cells. 
cases polyneuritis from other causes and 
have recorded similar changes the nerve cells 
the spinal cord which they regard being due this cause. 
These facts, combined with the experimental evidence, 
indicate that more extended view must taken the 
pathology multiple neuritis. The lesion, though primarily 
peripheral, may followed secondary changes those 
cells the spinal cord the posterior ganglion (vide 
Lagaro*) whose axons have suffered destruction 
continuity. 

Note post-mortem changes.—Our experience with 
the stain enables believe that when moderate 
precautions have been taken, the material from the autopsy 
room gives fairly reliable results. The manner which the 
smaller cells stain often uncertain even perfectly fresh 
tissues, but the larger cells the spinal cord and cranial 
nuclei seem, with the exception shrinkage, retain their 
normal characteristic staining features for considerable 
time after death. 

control examinations the spinal cord made for the 
purpose this paper, cells comparable those above 
described and figured were found. 


Rendus Société Biologie, January 25, 1896. 
Progrés Medical, June 27, 1896. 
Rivista Patologia nervosa and mentale, 1896. 
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Barbacci and Campacci’ have investigated rabbit 
the condition the spinal cord cells varying periods after 
death, and their descriptions indicate quite different 
appearance anything found us. 


DESCRIPTION PLATE. 


Fic. interosseous nerve (Osmic stain) 450. 

2.—An anterior root (Weigert-Pal stain) 

Fic. 3.—Normal muscle spindle surrounded degenerated muscle 
(Weigert-Pal and Eosin stain) 1000. 


and Referat Neurol. Centralb., 1042, 1897. 


NERVOUS 
With Critical Digest. 


JULIUS MICKLE, M.D., F.R.C.P.LOND. 


Tuis article supplemental former one The 
present material will dealt with under the headings 


Pathological Anatomy. 

Anti-Luetic Remedies. 

Pathology. 

Para-syphilitic Affections generally. 

Para-syphilitic Epilepsy. 

The Pathogenesis and Relations Functional Nervous 
Diseases Syphilis. 

Multiple Nervous Syphilis. 

Hereditary Nervous Syphilis. 

Ordinary Spinal Syphilis. 

Relations between Syphilis and Tabes. 

Insular Sclerosis and Syphilis. 


ANATOMY. 


Macroscopically, some the lesions produced syphilis 
have more less distinctive characteristic features, as, e.y., 
gumma gummatous infiltration, Other the lesions are more 
less suggestive syphilis, especially taken relation the 
seats election, the patient’s age and medical history, the 
general excretory, secretory, and blood and tissue conditions 
the affected individual. Still other the lesions appearance 
are entirely common syphilis and other morbid states. 

Microscopically, much the same statement holds good, but 
with less assurance definite and accurate character, and none 
the appearances absolutely pathognomonic. Even gumma 
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its cells—chiefly round cells—either close-packed enmeshed 
connective stroma, and undergoing regressive change. 

Stress, indeed, has been laid upon round-cell infiltrations 
about blood-vessel walls, meningeal tissues, invading 
nerve-roots, cord, brain, and consisting cells which possess 
little protoplasm and single round regular nuclei. But the bare 
microscopic appearance seems insufficient for differential 
diagnosis syphilis. The situation and tendencies the in- 
filtration add degree certitude, the syphilitic infiltration 
tends very strongly over-pass the meninges and invade nerve- 
roots and cord brain. 

Particularly the pia brain cord, also cord and 
brain substance, and cranial and spinal nerve-roots, may 
occur small foci round cells. Such accumulations represent 
potential gummata, and may end ordinary syphiloma; 
them spindle-cells may come transformation the original 
round-cells, and thus fibro-cellular structure appears. 

Furthermore, syphilitic change blood-vessel walls may 
ultimately lead roughening the inner lining, with vascular 
narrowing and tendency occlusion; these their turn may 
lead thrombosis, and thrombosis still graver disorder and 
defect circulation, even ischemic local softening 
necrobiosis, especially the brain; the syphilitic blood- 
vessels may rupture and give vent hemorrhage, condition 
more apt affect the spinal cord and its coverings. 

strongly marked feature the conjunction some cases— 
the separate occurrence others—of syphilitic change outer, 
middle and inner coat blood-vessels supplying meninges 
nervous substance. 

Thus the alliance peri-, meso-, and endo-arteritis (or 
vasculitis), the invasion nervous substance meningitic 
processes, the existence early gumma (or potential gumma) 
meninges nervous system, and the variety form, association 
and succession symptoms due changes nervous sub- 
stance—all the diagnosis syphilis. 

Moreover, alteration nerve-cells fibres—of any part 
the whole individual arise, variously, from 
widely different conditions brought about syphilis; ¢.g., the 
the circulatory disorder due vascular and other 
changes; the local mechanical effects compression cell- 
accumulation tumour; these and the chemical results 
invasion syphilitic infiltration; the secondary systemic 
degenerations, whether Wallerian type, the so-called 
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type sometimes observed, and presenting the 
aspect system degeneration. 

Thus syphilis affects the nervous system either directly, 
affecting the parenchyma and degenerating the neurons—early 
late its course ;—or affects the nervous elements indirectly, 
affecting them only secondarily and virtue the effects 
inflammation vascular, connective, and 
elements. For example, the cord, syphilis usually leads 
inflammation, vascular walls, especially veins and 
small vessels, diffuse general connective tissue 
meninges, irritation surfaces laved cerebro-spinal 
fluid, and characterised miliary gummata meninges 
vessels and cord; the nervous parenchyma and neuroglia being 
secondarily, and owing either (a) imperfect nutrition, 
mechanical effects the lesion (Sottas), (c) both. 
Yet under the malign influence syphilis the neurons may 
directly wither and decay. some maintained that 
gumma follows irritation particular regions the early stage 
syphilis, and the residuum the original infective virus lying 
dormant one another part may re-awakened into 
activity functional hyperemia, the effects injury, 
conditions weakening the protective and immunising forces 
the organism. 

Tuberculous lesions central nervous system are often very 
similar the gummatous ones syphilis. But the history 
the case, the absence tubercular lesions elsewhere, and 
tubercle-bacilli the infiltrations growths affecting meninges 
and nervous substance, often least, mark the syphilitic nature 
the lesion. When there tubercular mass, when there 
are tubercles, assistance may gained from the age the 
patient, the site tubercle, the presence giant-cells, the 
marked tendency caseation. 

Sarcomatosis meninges may very similar syphilitic 
infiltration the same parts. But the sarcomatous infiltration 
lepto-meninges spinal cord shows extremely little tendency 
invade the cord itself the nerve roots outside the cord; 
therein contrasts very strikingly with the great tendency 
syphilitic meningeal infiltration invade compress cord and 
extra-medullary nerve-roots. 

the relation between tabes dorsalis, general paralysis and 
spinal cord syphilis, Nageotte has attempted bring them all 
into line, maintain that all three are certain chronic inflam- 
matory changes, which, according they preponderate this 
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that particnlar part the nervous system, are concerned 
the production tabes, general paralysis, syphilitic 
myelitis: there being all these three diffuse meningo-myelitis, 
first attacking vascular and connective tissues, and consisting 
round-cell infiltration; the nervous elements the cord 
being affected secondarily. This process chiefly attacks the 
brain-cortex general paralysis the spinal nerve-roots 
and syphilitic myelitis the diffuse lesion intense foci 
election. The infiltration described embryonic, and 
beginning mesodermal elements the cord. Yetit does not 
follow that syphilis always the effective agent these diseases. 
believes that the simple exaggeration this diffuse morbid 
process special points create the one the other 
nosological species, and that the characteristic vasculo-connective 
lesions each these diseases—transverse neuritis for tabes 
meningo-encephalitis for general paralysis more less circum- 
scribed meningo-myelitis for the different kinds spinal syphilis 
—probably form relief common basis diffuse inflamma- 
tion, which the same nature each them and some 
sort serves them bond union. The lesions the 
cerebral cortex, cause general paralysis; those nerve- 
roots, cause tabes; and the localised plaques syphilitic 
myelitis, are only the exaggeration that diffuse lesion some 
points election. 

Distinct the fundamental morbid process, and the 
(perhaps great) majority instances connected with syphilis, 
yet cannot exclusively attributed that agency. 

the question lesions nervous system the secondary 
and tertiary stages syphilis, Brasch points out that neither 
the character the nervous pathological changes, nor their site, 
distinguishes the one these stages from the other; that there 
real, fundamental difference between the lesions the 

Before summing up, let refer for moment 


THe ANATOMY SOME THE 
PARA-SYPHILITIC META-SYPHILITIC AFFECTIONS THE 
Nervous 


Presently, must speak para-syphilitic diseases. 
now compare with the genuine and recognised nervous lesions 
syphilis those (if any) found so-called para-syphilitic 
affections seen that the latter are either 
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(a) Dynamic dispositions without marked, present 
clearly distinguishable, anatomical lesion nervous apparatus, 

Those with appreciable lesions: possessing, therefore, 
distinct pathological anatomy. 

The first not come directly question here, and therefore 
pass the second, namely, those the para-syphilitic 
nervous affections which possess distinct anatomical lesions. 
These last are examples nervous lesions apt occur infec- 
tious diseases long slow course, and consist partly forms 
arteritis, phlebitis and sclerosis; usually, often, more less 
and partly, and even more strikingly, 
various degenerations. 

Conjunction the morbid dynamic and 
the morbid anatomical conditions produced syphilis, probably 
accounts for the destructive effect the disease 
infantile life and the erection this effect into third depart- 
ment para-syphilitic results unnecessary. 

Then again, some importance conferred the so-called 
secondary degenerations nervous system 
posterior columns cord after cerebral lesions) relation 
the fact that cases taken examples degenera- 
tion are sometimes reality the secondary retrograde form 
and relation some so-called para-syphilitic diseases, such 
tabes. 

affection, most cases find particular admitted well- 
recognised specific luetic pathological change. Nor are syphilitic 
symptom-groups, clearly established such, always found 
general paralysis. Nor are the effects classical anti- 
treatment very striking value this disease. 

rule, too, visceral syphilitic lesions and tabes not 
co-exist. 


may summarise briefly stating that necessary 
widen the conception formerly held lesions due syphilis, 
include many non-specific kind, not formerly con- 
sidered Here may rightly placed 

Meningeal inflammation several kinds, and other than the 
frankly gummatous form; fact, series occupying wide 
range between the gummy and the simply sclerosing form 
meningitis, spinal cerebral 
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Various forms encephalitis and 
tous) 

Softenings central nervous system, various kinds: 
whether vascular, syphilomatous, inflammatory 
origin 

Primary degeneration, destruction, nerve-fibres brain, 
cord, nerves 

Primary atrophy nerves, nerve-roots, central nerve- 
nuclei. 


Formerly, one outcome dominant doctrine was give 
mercurials the most important place the drug treatment 
manifestations syphilis, and rely mainly upon 
the iodides the stage the disease. Syphilis 
the nervous system being then considered far most fre- 
quently tertiary affection, the iodides took chief place its 
treatment. Consequently, the ordinances the treatment 
cerebral and spinal syphilis, too much was made iodides, too 
little mercury; the latter being possibly the more important 
the two. 

Most emphatic are the assertions some this subject. 
For example, Neisser declares that mercury the only known 
remedy which attacks the virus syphilis, although whether 
does directly indirectly still uncertain; that any other 
remedies are only ancillary, and virtue their 
property removing cell-infiltrates; and that mercurial treat- 
ment properly conducted and suited the requirements the 
case, quite harmless. thinks well Fournier’s inter- 
mittent method treatment: prefers inunction and 
injection other forms administration and treats for four 
years, giving seven eight mercurial courses that space 
time. 

Relevant the discussion this subject, also, the observa- 
tion (Brasch) that syphilis the nervous system neither the 
character the pathological lesions nor their localisation dis- 
tinguishes the early and late stages syphilis syphilitic lesions 
the nervous system being essentially the same the secondary 
and tertiary stages the disease. 

the other hand, Stassano asserts that the affection 
internal organs tertiary syphilis results from additional 
toxine possessing necrotic powers, thus differing from the toxine 
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early syphilis. And Kuh lays stress the usual presentation 
superficial and diffuse lesions early syphilis the nervous 
system. 

fuller knowledge than now possess the pathogeny 
affections would shed light the obscurities 
this subject. 


With regard amount the rival remedies used: some 
advocate free inunctions mercurials as, hydrarg. 
drachm daily; and the iodides sodium potassium 
doses 300, 400, 600 more, grains day. rule the 
iodides are gradually raised these large amounts. has been 
maintained (Stieglitz) that these large doses are better borne 
than are the ordinary small doses few grains each, and several 
such the day. Strained claims benefit from over doses 
mercury have been made; as, case Krauss brain 
syphilis treated large doses mercury, which were followed 
salivation and mercurial neuritis all four 

prevalent view considerably harmony with the opinion 
expressed Mills that when the iodides fail, which very 
rarely, success can attained all, mercury may used 
successfully even for the late 

Referring the subject the powerful syphilitic microbe 
Stassano points out that some respects resembles the 
bacillus tubercle, some the bacillus diphtheria, and still 
others the influenzal microbe. thinks serums taken from 
syphilitics are not any curative value, and advises empirical 
treatment, well certain serums strengthen the natural 
defences the organism effected phagocytes. 


TREATMENT, AND ITS RELATIONS OccuR- 


Early cerebro-spinal lues has often acute commencement 
and rapid contrast with the chronic development 
and tardy process nervous lesions the late stages syphilis. 
relation this the question early treatment. 

Usually, has been held that early, orthodox, anti-luetic 
treatment great value the prevention, mollifying, 
syphilis the nervous system and that prompt, efficient treat- 
ment tells strongly those directions; that the rapid and 
unfavourable course some examples nervous syphilis 
attributable the insufficiency absence early anti-syphilitic 
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(specific) treatment. Closely connected also with this question 
that defective early treatment (primary and secondary 
stages) conducing the occurrence so-called para- 
maladies. 

Writer after writer has emphasised the great importance 
this early treatment modifying and mitigating the future 
phenomena syphilis. Thus, mention one only, Neisser 
declares that his opinion, the most weighty factor 
the tertiary syphilides deficient mercurial 
treatment the early stages the disease.” 

But, the contrary, Dr. Joseph Collins endeavours prove 
that exudative and degenerative diseases the nervous system 
due syphilis, are not retarded their appearance thorough 
and prolonged administration anti-syphilitic remedies during 
the activity the virus; that this same treatment does not seem 
prevent the such diseases tabes and general 
paralysis; and that cases confessedly syphilitic and receiving 
only most desultory and incomplete treatment, are not more 
liable the earlier development, the severe manifestation 
these two diseases than are those which treatment has been 
thorough. Unfortunately, the statistical summaries given 
support these conclusions are self-contradictory several 
points, which therefore remain unsettled them, even pro- 
visionally. 


previous articles' the subject the early occurrence, 
cases, syphilitic affections the nervous system, was dealt 
with. 

Spinal symptoms and lesions are not infrequent the 
secondary stage syphilis. Brain syphilis may occur before 
the chancre healed, Kuh states; even syphilitic cerebral 
meningitis. And spinal cord and brain are attacked syphilis, 
the average, the earlier after infection, the later life the 
syphilis acquired. 

Worthy note relation this point the time-relation 
syphilis the nervous system, the view Stassano concern- 
ing the severity the disease; namely, that this severity 
inversely the adenitis aroused, this last being directly the 
strength the phagocytes and reaction the organism against 
the virus consequence which relation syphilis (cet. par.) 
more severe adults than young persons. 


Spring Number, 1895, passim. Number, 1895, 352. 
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have already referred the facts that syphilis can act 
the nervous system two kinds way (Sottas) (1) directly, 
attacking nervous elements, the vague nervous troubles 
the secondary stage, and the late systematic affections, for 
example, tabes; (2) indirectly, producing inflammation 
vascular, lymphatic and connective tissue elements, which 
the alteration nervous parenchyma secondary. 

the latter case, for example, spinal syphilis, and 
already mentioned, there are brought about inflammation 
vascular walls, especially veins and small vessels; diffuse 
general infiltration the surfaces laved cerebro-spinal fluid; 
formation tiny incipient gummata meninges, vessels and 
cord. From these conditions comes affection nervous sub- 
stance and neuroglia result either imperfect nutrition, 
invasion, mechanical pressure and other effects. 
these, the first may end necrosis; the second, 
infiltration, may invade nerve roots cord substance from the 
meninges. The degenerative changes produced the action 
circulating toxine, the nervous substance, may 
become more important than the vascular lesions. Yet acute 
cases may dependent vascular lesions. The vascular con- 
dition often rules the symptoms and spinal syphilis 
the veins may more affected than the arteries. 

nervous syphilis, the primary early vascular and menin- 
geal changes are attended general prodromic phenomena 
the softening and degeneration which may ensue have the 
accompaniment various trophic and paralytic symptoms; and 
the final sclerotic state usually goes with chronic spastic 
paralyses. 

explanation offered the fact that the posterior part 
the meninges and cord usually the one more affected 
syphilis, the effect that the luetic virus sinks gravity 
the back part the cord and meninges, consequence the 
predominantly recumbent position the body. 

earlier section have discussed the state- 
ment that general paralysis, tabes and myelitis, all 
have their foundation the same chronic inflammatory process. 


Bearing points interest the recent contribution 
Stassano. refers the gradual tendency parts, especially 
skin, become immune syphilis. And one his views 
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that chanere,” so-called, not local result the 
syphilitic virus but secondary lesion. the onset, swelling 
the inguinal glands forms first line defence and barrier 
diverting the virus into blood-vessels the region, and shutting 
out from the general lymphatic circulation. The virus takes 
action superficial capillaries the skin and mucous membrane, 
the formation chancre resulting. 

This view the secondary nature chancre supported 
(1) its (2) cases absent chancre and absent 
secondary lesions syphilis; (3) the fact that solution con- 
tinuity not necessary for the formation chancre. 

Retardation lymphatic circulation leads extravasation 
lymph and leucocytes, and these last carry the syphilitic 
microbes and propagate the disease. 

Cet. par., severity the disease inversely the adenitis 
this last being directly the phagocytal strength, and that 
the general reaction the organism against the virus. 

These views have been called True that chancre 
often spoken and written the lesion 
lesion, least not new view the sense claimed. 
The implication that syphilitic chancre purely local affection, 
and that the symptoms syphilis denote the 
earliest systemic general empoisoned condition, was contested 
many years ago, and some the best teaching was that 
(Hunterian) genuine chancre, the slight induration indicated 
that syphilis had become general (or systemic 
word, was influentially held that syphilitic chancre was 
evidence constitutional’’ syphilis. 

Another his so-called views the pathology 
syphilis that tertiary syphilis there additional toxine, 
possessing necrotic powers and causing affections internal 
organs thus differing from the toxine early syphilis. 

The evidence for this not convincing. The view not 
harmony with the seeming similarity essential nature the 
nervous lesions the so-called secondary and tertiary stages 
syphilis. against the conclusions Neisser. This observer 
denies that bacterial virulence has been modified tertiary 
syphilis, inasmuch the peculiarity tertiary syphilides and 
their slight infectiveness can explained the paucity 
number the and not their less virulence. And 
agrees with Mr. Hutchinson’s hypothesis that the tissues 
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tertiary syphilis are profoundly altered the syphilitic virus, 
that they longer react syphilitic bacilli healthy tissues, 
the same tissue, the first stage syphilis. 

Two points keeps separate. One concerns the factors 
determining the localisation tertiary syphilides; namely 
residual virus, former site primary and secondary syphilides, 
becoming the starting point tertiary eruptions; and trau- 
matic pathological irritation tissues, with resulting neoplastic 
tendency, &c. The other point concerns the general conditions 
favouring preservation the virus; such, namely, (a) interfere 
with the normal measure destructive power the virus 
the healthy organism; again, such absence, 
delay, anti-luetic treatment. 


The question issue weighty relation so-called 
affections. One the hypotheses the 
origin these introduces variety syphilitic toxines. Accord- 
ing Fournier’s statement it, condensed the following 
lines, the specific microbe would produce morbid phenomena, 
the results its specific toxine and direct 7.e., ordinary 
syphilis. Then, later on, this same microbe would elaborate 
special toxic substance, toxine, which, infecting the organism 
its turn, would produce another succession very different 
symptoms from the first, especially their resistance specific 
which the prototypes would par 
cellence, tabes dorsalis and general 

Therefore the present convenient place consider the 
para-syphilitic affections. 


AFFECTIONS, GENERALLY. 


This term Prof. Fournier applied morbid states which, 
although not direct specific syphilitic character, nevertheless are 
reality products and derivatives syphilis. According this, 
syphilis not solely and exclusively limited characteristic 
lesions and symptoms: for its action the organism may arouse 
disorder the general heaith, lessen the vital resistance, affect 
the development foetus and infant, and create organic defects 
morbid tendencies. These para-syphilitic affections, although 
not syphilitic nature, are syphilitic origin the sense that 
they are the progeny syphilis, that they are the result its 
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that according all evidence they would not 
preduced without (Fournier); the given examples. 
Between them and genuine specific luetic manifestations, well- 
defined line demarcation drawn two leading para-syphilitic 
namely, that they not arise solely and exclu- 
sively from syphilis, the pure genuine specific syphilitic 
and, secondly, that para-syphilitic affections 
not show that amenability anti-luetic treatment, that prompt 
and lively movement towards recovery, which often marks the 
genuine direct syphilitic morbid states. 

Following Fournier, his pupil Gastou deals with the para- 
syphilitic affections, classing them much follows, although the 
loose lines are here little dressed.” 

the first line come tabes dorsalis, pigmentary syphilide 
and, less so, general paralysis, and the amyotrophy 

Besides these, are number affections which are taken 
being very frequently syphilitic origin. These para- 
syphilitic affections are 

mental type. 

Taking these order, first comes the 
acute neurasthenia the secondary tertiary stage syphilis, 
and its different forms; secondary 
ordinary neurasthenia (frequent the tertiary 
stage syphilis); neurasthenic headache neurasthenic pseudo- 
tabes; neurasthenic encephalopathies (e.g., simulating general 
paralysis); local neurasthenias, peripheral, sympathetic 
visceral form (dyspeptic, cardiac, genital); monosymptomatic, 
local and, finally syphilophobia, perhaps conjoined with 
morbid fear the effects anti-luetic mercurial treatment. 

Also classed para-syphilitic are certain cases hysteria, 
which may slight degree medium extreme severity, 
and quite comparable forms common hysteria. Other para- 
syphilitic hysterias are form, paraplegic. 

must specially noted, however, that has also 
cases hysteria the secondary eruptive stage 
syphilis being purely syphilitic character, easily curable 
and least one case cured 

Para-syphilitic epilepsy usually makes onset late 
isolated epilepsy, not associated with other morbid 
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phenomena nervous syphilis; lasting, and does not yield 
anti-luetic treatment, although often ameliorated 
bromide. 

Finally, Fournier places here variety lypemania 
para-syphilitic mental change. 

Forming second large group, are the para-syphilitic affections 
due hereditary syphilis. 

These have obtained the classification following, which take 
faulty, and several its elements wrongly placed. 

(a) Foetal cachexy, namely, greater less inaptitude for life, 
leading death the birth wretched miserable 
infants with little hold life. 

Congenital malformations limbs fingers, club-foot, 
spina bifida, cleft palate, hare-lip, abnormal cranial asymmetry, 
microcephaly. 

(c) General partial dystrophies, namely, arrests retarda- 
tion general local development atrophies. Thus there 
may slowness general growth, acquirement motor 
function, dental defects and developmental anomalies, also 
atrophic dystrophy reproductive organs, bone, brain 
(backward children, even arrest development 
permanently infantile, almost mindless state. 

Morbid predispositions disease the nervous system 
affection (Pott’s disease: morbus perhaps even tuber- 
cular lupus. 

Besides these states also are para-syphilitic changes 
anatomical, dynamic order; alleged examples the 
former being rickets, hydrocephaly, meningitis, congenital spas- 
modic tabes disease), the juvenile form tabes dorsalis 
and general paralysis; and examples the latter, dynamic 
changes, being neurasthenia, hysteria and epilepsy; these last 
being somewhat doubtfully offered for acceptance. 

Several forms familial disease have also been considered 
parasyphilitic. For example, recently were published four ex- 
amples, family, infantile spastic cerebral diplegia, attributed 
parental syphilis. 

need not again describe, having already considered, the 
morbid anatomy (when any) para-syphilitic diseases: how 
they are without syphilitic gumma gummy infiltration: how 
lesions, present, are those common many slow long-lasting 
infectious maladies, and consist forms vasculitis, sclerosis, 
and degeneration, usually more less disseminated, and how, 
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when grave palpable lesions are absent, the dynamic functional 
defects and disorders (neurasthenia, hysteria, epilepsy, &c.), are 
engendered what have termed syphilaemia (with its struc- 
tural, toxic, chlorotic elements), and the perturbing 
mental effects incidental knowledge the acquirement 
syphilis, and the tragic drama, present and portending, 
syphilised life. And, cases, these factors may reinforced 
nervous nutrition wrought syphilitic alteration 


The fifth part previous communication was 
so-called. Here may mentioned the 
form deseribed Fournier, Para-syphilitic Epilepsy.” 

Para-syphilitic epilepsy sudden, unexpected, spontaneous 
invasion, comes usually advanced stage syphilis 
takes the form the great little epilepsy—the convulsive 
vertiginous—is, may be, does not yield specific 
anti-luetic treatment, yet may abated bromide potassium. 

Let expand this summary little, partly 
own words, and entirely his lines 

Occasionally, syphilis epilepsy which very different 
from epilepsy more correctly, from the epileptic 
form cerebral especially distinguished the 
following features 

produced, begins and continues throughout like epilepsy, 
pure and simple, isolated symptom, that say, with- 
out the accompaniment other phenomena, and particularly 
without cerebral phenomena. 

persistent and tedious its duration. 

does not yield anti-syphilitic other remedies, yet 
may controlled, though not cured, bromides. 

The invasion para-syphilitic epilepsy less sudden 
than unexpected, and apparently spontaneous. begins 
severe attack convulsions (grand mal), succession 
attacks pétit mal. 

The attacks grand mal are relatively few and far between 
those pétit mal, the contrary, are relatively very frequent. 

The seizures grand mal reproduce all the features 
classical epileptic fit, also regards the pétit mal, and that 
ordinary epilepsy, apart from differences 

This epilepsy pronouncedly persistent and long duration. 
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belongs the tertiary stage syphilis, which late 
manifestation. begins, rule, between the ages 
and 48. 

The derivation this epilepsy from syphilis proved: (1) 
indubitable syphilitic antecedents; (2) the age which 
the comitial symptoms first manifest themselves; (3) the 
absence any assignable cause, other than the syphilis; (4) 
the birth, such parent, emaciated, degener- 
ate, badly developed child, such constantly associate 
with hereditary syphilis. 

The convulsive form para-syphilitic epilepsy never assumes 
the circumscribed and partially convulsive epileptiform type, 
invariably generalised. Para-syphilitic epilepsy continues pure 
and simple without admixture other cerebral phenomena, 
congestive, intellectual motor, such occurs syphilitic 
persists its original form for years. not 
amenable treatment Hg. and 

syphilitic lesion the encephalon unlikely its origin. 
comes from syphilitic source, has features which pertain 
really syphilis, which are solely and exclusively syphilitic 
not amenable anti-leutic treatment, and conjunction 
all these tokens para-syphilitic affection. 


the preceding section para-syphilitic meta-syphilitic 
nervous diseases have partially dealt with the present subject 
and under the functional division these affections paid especial 
attention neurasthenia, hysteria and epilepsy. 

Paul Kowalewsky arranges the chemical changes nervous 
tissue elements being conditioned syphilis five ways 

I.—By blood changes. 

II.—By heroic anti-luetic treatment. 

III.—By pathological change blood-vessels syphilis. 

IV.—By mental shock due the fact infection syphilis. 

V.—By the chronic action the syphilitic virus toxine. 

Taking these order, the following brief summary his 
statements will suffice here 

(1) Alterations the blood syphilis. 

Hyper-albuminosis were among the 
the blood-changes. The blood-changes 
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syphilis are sometimes mainly sometimes chlorotic 
type, and, whether primarily due syphilis its treatment, 
there may red cells over-big undersized, pale and 
aberrant shape, even strangely deformed. The white 
corpuscles with single nuclei have been found over-abundant 
those the multi-nuclear variety decimated. 

early syphilis, eosinophile cells have been reported much 
augmented number. Hematoblasts and Bizzozero’s platelets 
have been observed lessen number during the eruptive and 
chlorotic periods; and, subsequently, rise again. The red 
corpuscles and multi-nuclear white have been stated, Anz, 
follow parallel lines change but rising and falling number 
inversely the elements, and transition forms, 
especially eosinophiles. 

Roughly speaking, these blood-changes are proportionate 
the intensity the syphilitic phenomena; return with luetic 
are influenced anti-syphilitic treatment; and 
happy issue the fundamental malady disappear for good, 
effaced gradual return the normal standard blood- 
composition and structure. 

These hemic changes reaching their height, rule, coin- 
cidentally with the acmé the secondary stage and its syphilitic 
the tendency reappearance the normal standard; 
although the remains somewhat low. 

Naturally, these morbid states lead defective nutri- 
tion nervous system, easily produced functional nervous 
disorder, especially those otherwise predisposed; and this 
holds good both acquired and hereditary syphilis. 

Taking now, and very briefly, the other several points men- 
tioned Kowalewsky 

(2) The production functional nervous disorder through 
heroic anti-luetic treatment (Hg., I.), result inanition, 
poisoning, not syphilitic, but inorganic chemical 

(3) Altered vessel-walls occasion many symptoms leading 
towards some the worst forms brain syphilis. But irre- 
spectively this, the irregularities, defects and inequalities 
nutrient supply, and molecular excretion, obviously act 
foster defective nutrition nervous elements, and hence 
promote nervous disorder. 

(4) Knowledge, the patient’s part, that syphilis has been 
incurred, may strike home, producing mental shock; which 
obviously line with like mental factors which do, notoriously, 
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produce aggravate various nervous and mental functional 
disorders. 

Applying these views syphilitic newrasthenia, Kowalewsky 
divides into several forms 

One the congenital form syphilitic neurasthenia. 

Another that acquired during the dyscrasia syphilis. 

third the inanition-neurasthenia due mercurial over- 
dosing for syphilis. 

The fourth that occasioned mental shock consequence 
the patient becoming aware his luetic infection and its 
consequences. 

Also regards hysteria syphilitics, are several 
namely 

(a) The form due intoxication nervous elements 
poison. 

That originating altered nutrition nervous elements 
under influence syphilitic dyscrasia. 

(c) That springing from the mental perturbations aroused 
the fact the acquisition syphilis, and its effects. 

That brought about the mercurialism antiluetic 
treatment. 

Moreover, syphilis the ancestry may conduce hysteria 
the inherited state disposing hysteria may 
have its rootlets ancestral syphilis, and the hereditary de- 
generation springing therefrom. 

Other forms functional disorder are, cases, due syphilis, 
such chorea, and angina pectoris. 

The examples chorea acquired syphilis are but few; 
mainly hereditary syphilis which potent making for the 
chorea Sydenham. the probability that those seem- 
ingly occasioned acquired syphilis are reality hysteria— 
are exemplars hysterical mimicry chorea originating 
conditions the outcome syphilis. 

the production angina pectoris, Kowalewsky ascribes 
several methods the syphilis 

One the production morbid changes the heart- 
walls 

Another making pathological disorder the vessels 

And third change affecting the cardiac nervous 
apparatus. 

Where the angina pectoris from syphilitic alteration the 
cardiac nerves find nearly pure angina secondary 
grade the cases syphilitic change cardio-muscular 
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and connective tissue; and still more insignificant the purely 
anginal character with syphilitic change the vessels. 

Anti-luetic treatment has been reported very successful 
several cases. The happy issue that treatment would tend 
indicate form angina pectoris directly the outcome 
active syphilis, and not para-syphilitic nature. 

has often been noticed that, the outset, organic syphilitic 
and other diseases the nervous system are apt confounded 
with functional disorder. Also recently has been pointed 
out Stieglitz that, the early stage, syphilis the brain 
most frequently confounded with the functional neuroses; 
neurasthenia, hysteria, epilepsy. This owing the transitory 
character many the focal symptoms, and the frequent 
presence such neurasthenic symptoms insomnia, general 
irritability and headache. One the cases lately published 
Mills was example the kind; first supposed 
one hysteria neurasthenia, but turning out brain 
syphilis reality. And not few resemble his third case—with 
mental weakness, convulsions, polyuria. Deutsch also alive 
the frequency with which nervous symptoms are among the 
first indicating syphilis have become constitutional disease— 
other words, the infection have become general. Such 
symptoms are pains head kidneys; mental symptoms 
pallor and nausea (from meningeal irritation). Occasionally, the 
symptoms encephalic origin are sluggishness inequality 
pupils, neuralgia, greediness, excessive thirst, severe sweats 
and, for the spinal cord, increased reflex excitability skin 
and tendons, followed rapid lessening loss the same for 
several weeks, even after the rashes have disappeared. 

Somewhat contrary the preceding views, are those 
Orchansky, who contends for the existence sort antagonism 
beween syphilis the nervous system and neuropathic heredity. 
declares that nervous affections are more rife those 
syphilitic persons who are without, than those them with, 
morbid neurotic inheritance. Moreover, that this inheritance 
ameliorates the effect syphilis tending replace 
(gross) nervous disease functional. And furthermore, that 
the production morbid conditions the nervous system, 
syphilis acts almost solely factor organic disease and 
not functional. 

(To continued.) 
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and Abstracts. 


Hallucinations and Illusions. Study the Fallacies 
temporary Science 


English edition earlier Germau work, pub- 
lished Munich 1894. The author has recast some the 
chapters, dealing with Waking and has added 
new chapter indicating the relation the views set forth, 
psychology general. 

The book consists ten chapters, with appendix contain- 
ing narratives Waking collected Baron 
von Schrenck-Notzig, and classified tables the same. There 
also copious index and bibliography. 

Chapter deals with universal fallacies perception, experi- 
enced normally and necessarily all persons. Instances such 
fallacies are the spectre the Brocken, the illusion 
straight stick bent pool,” and the like. Others depend 
ambiguity the stimuli,” for instance, the well known optical 
illusions produced such pictures that Christ St. 
Veronica’s- handkerchief, the Death’s head, which resolves 
itself close inspection, into two girls playing window. 

Ambiguous stimuli may also depend the percipient himself, 
odours may confused one who not skilled making 
subtle olfactory distinctions. 

Sensory delusions, such the sensation that two peas are 
present when one rolled beneath the crossed fore and middle 
fingers are well known. Pathological disturbance the organism 
accounts for many other sensory delusions, such xanthopsia 
santonin poisoning, icterus and enteric fever. The sensations 
referred amputated limb are also mentioned the category 
sensation. The author insists that 
there essential distinction between such normal fallacies 
perception common all, and those which occur morbid con- 
ditions the subject. 
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Can distinction drawn between actually seeing, hearing 
and perceiving things, and only believing that one sees, hears, 
perceives them? answers that believe one and 
“to are two expressions meaning the same thing. is, 
therefore, unjustifiable regard hallucinations ideation pure 
and simple. hallucinations and illusions may reckoned 
fallacious perceptions whether observed the sane insane, 
whether occurring sleep, the waking state, whether 
arising spontaneously experimentally 

Hence the author draws hard and fast line between 
hallucinations and illusions, Esquirol did, when defined 
illusions interpretations external hallu- 
cinations sensory images,” which arise without 
the aid external stimuli, but are projected outwards, and thus 
assume apparent reality. 

employing physical differentia matter purely 

Hallucinations and illusions are alike, fallacious perceptions— 
whether not there object perceived. 

Before giving his own points distinction between hallucina- 
tions and illusions, deals chapter ii. with fallacious 
perception various pathological and physiological states, 
amentia, dementia, melancholia, mania, ‘folie circulaire,’ de- 
lusional insanity and paranoia, and general 

the share the various senses the false perceptions 
the insane, and their significance for the patient, finds that 
hallucinations taste and smell are, the whole, most in- 
frequent. They are usually disagreeable character. 

Hallucinations cutaneous sensibility—of the organic sense, 
aud the like, are, rule, too vague influence the content 
consciousness directly. They only become primary significance 
when darkened intelligence seizes upon them basis for 
new conception the ego and the environment 

The danger visual delusions for the patient consists chiefly 
the importance they gain for him confirming his mental 
Auditory hallucinations perhaps, fraught with 
even graver danger for the sufferer, because they lead him seek 
for explanations, and these bring delusive ideas their train 
and since they are but rarely capable 

The various fallacies perception psycho-neuroses, such 
epilepsy, hysteria, ecstacy intoxication alcohol, chloro- 
form, ether, haschisch, santonin, cinchona, opium, nitrous oxide 
gas, are enumerated; also those various somatic diseases, 
dreams, hypnosis and crystal visions.” 
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The common characteristic all these states regards 
dissociation consciousness. Obstructed association indicated 
almost every (p. says (p. 73) clear 
that the state dissociation not always the same. Rather 
endless series gradations from the deeper stages 
beclouded consciousness one which hardly distinguished 
from the normal; or, express differently, from the slightest 
indication obstructed association its almost complete inhibi- 
tion, from the profound cleavage consciousness, the mere 
splitting off single elements, small groups elements. The 
more complete the obstruction the association paths, and the 
deeper the disturbance consciousness, the more numerous are 
the sensory delusions (as collapse and fever delirium, for 
instance), and the less likely are they remembered. Thus, 
states profound disturbance consciousness, like epilepsy and 
deep sleep, are subjectively described dreamless whilst states 
only slightly disturbed consciousness, for instance, the periods 
transition between sleeping and waking are regarded favour- 
able the occurrence sensory delusions and 
hypnopompic hallucinations). natural, therefore, that the 
occurrence hallucinations should reported not only such 
transitional states between sleeping and waking, when bed 
night, during the afternoon siesta, but also analogous 
(p. 74) The point illustrated these cases should, all 
events, never lost sight the discussion hallucinations 
reported the waking state for man imagines that 
awake, will naturally feel that his actions and conduct are 
rational, and will, all good faith, describe them, but 
attentive study such cases reveals more less certain indica- 
(reported the S.P.R. their Proceedings, vol. 
x., Aug., 1894) are given. 

Although large number the narratives dealt with the 
report the indicate that the informants were firmly 
convinced that their hallucinations occurred the waking state, 
there frequently evidence that they were mistaken their 
state consciousness. 

many cases the hallucination was experienced the 
moment waking, drowsy mental states, indicated such 
frequently occurring expressions had just awakened and 
given baby the (p. 94). 

Sometimes, especially hallucinations,” there 
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evidence suggestion acting state expectancy, when, for 
instance, husband sees apparition, only after his wife has 
insisted that present. other cases fixation the eyes 
prolonged abstracted gazing shining surface, such sheet 
paper, have had share bringing about the phenomenon. 
other words condition hypnotism has been self-induced. 
per cent. cases the percipient was alone; hence the 
presence others—a circumstance which conduces the waking 
state, unfavourable the hallucination. 

When the informants state that they from terror 
shock the apparition,” such communications remind 
the hallucinations the epileptic and hystero-epileptic 
aura, that can hardly resist the conclusion that they occurred 
semi-conscious state, probably very short duration, pre- 
ceding state complete unconsciousness (pp. 99-100). 

When there are indications disturbance consciousness, 
doubtful whether can take the percipient’s word that 
was fully awake the time, for granted, seeing that similar 
assurances given with the same firm conviction the part the 
narrator proved (p. 103). 

There must often want evidence for state dissocia- 
tion, because the narratives (often very meagre) are occupied 
mainly with the content the hallucinations rather than with 
the state consciousness which accompanied them.” oft- 
recital, gradually all subsidiary detail fades away until finally 
there remain the memory only two points cardinal import- 
ance—the hallucination itself, and the conviction having been 
fully awake the time—a delusion common with persons 
drowsy, half asleep condition. 

Lapse time destroys the chance showing from the 
narrative itself that the phenomena recorded were not hallucina- 
tions, but either illusions objective sensory perceptions mis- 
takenly supposed subjective—because subsidiary details are 
forgotten. significant that reports so-called waking 
hallucinations increase number with the years 
which have elapsed. explains this supposing that the 
older reports all accompanying which might throw 
doubt the genuineness the hallucination have disappeared, 
such as, the state the light and the physical surroundings, 
any indications state dream consciousness the part 
the percipient. 

concludes that waking hallucinations sane persons are 
much more frequent phenomena than appears from the tables 
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the S.P.R., but only the more striking ones which remain 
the memory and are recorded. 


The Physiological Process Fallacious Perceptions. 


chapter iv. early theories explanation the 
process false perception are criticised and set aside. 

The psychic centrifugal theories which regard all hallucina- 
tions evoked consequence exceptional ideational images 
penetrating into the region sense, terms physiology, 
the result current centrifugal energy from the cells the 
cortex exciting the basal ganglia into (p. 121) are 
disposed 

(1) the ground that however vivid and energetic 
ideational image may be, can never receive the stamp 
sensory reality. 

(2) difficult refer ideational excitation visions which 
mock all experience, visions blue dog; but easy 
connect such appearance with illusory perception 
subjective impression blue light. 

(3) energetic ideational stimulus could arouse corre- 
sponding activity the sensory centres, hallucinations would 
more common the sane than they are. 

The centrifugal sensorial theories, which refer the seat 
hallucinations the sub-cortical sensory centres, fail because 
when such centres are destroyed disease, for instance, 
sub-cortical sensorial aphasia due disturbance conduction 
between the temporal lobes and the centres the medulla, 
though word deafness occurs, the acoustic imagination remains 
intact, and there loss spontaneous (p. 127). 

Moreover, should chary assuming descend- 
ing current ascending nerve tracts, since such hypothesis 
inconsistent with generally accepted physiological theories 
(p. 131). discards centrifugal psychical theories well 
their opposite centripetal theories, for the reason that 
whole controversy whether the process travels centrifugally 
centripetally, becomes meaningless when once have seen 
adequate ground for concluding that the centres sensation and 
imagination are not totally separated but occupy the same part 
the brain, and that the difference character between sensory 
perception and ideational reproduction corresponds only 
different degree excitement the same (p. 134). 


i 7 


HALLUCINATIONS AND ILLUSIONS 255 

Hence the old distinction between hallucinations and illusions 
will not hold good. Both alike may reduced one type— 
Esquirol’s All false perception anomalous re- 
action the brain sensory stimuli, and the hallucinatory 
process, only special form that process which accompanies 
all objective perception (p. 144). 

Both hallucinations and illusions are conditioned what 
calls the dissociative dissociation means that 
state which the nerve stimulus longer flows through the 
channels determined habit, and the co-operation simul- 
taneous stimuli, because inhibitions, obstructions, whether 
from pathological physiological causes, have been set the 
normal association-paths, obstructions which normally exist 
other connecting tracts have been weakened altogether 
(p. 125). distinguishes the pheno- 
mena which result from the suppression certain processes, and 
those which are caused act forced 
hard and fast line can drawn between 
them, though, presumably, either the plus minus quality pre- 
dominates, and the phenomenon can classed 
illusions’ accordingly (p. 149). 

group higher cortical centres, which when moved activity 
peripheral stimuli, excites process which tends irradiate 
all sides the direction least resistance, and discharge 
certain element groups normally associated with the process 
such element groups become exhausted, the paths 
normally open the irradiation the process are closed, and 
the other hand certain close-knit group elements 
state high tension, then when stimulated, being 
able discharge only the direction least resistance, will 
forced discharge towards this group 8,” which has perhaps 
never been affected it, but only excitation another 
primary group 

The result precisely similar that which would 
have been produced excitation 

The psychical concomitant this process sensory per- 
ception, which yet lacks the special sensory stimulus usually 
associated with it; other words, perception without 
objective basis, (p. 148). 

the other hand, supposing the excitability neural 
process and lead perception, although may fail start 
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other processes which normally combine produce 
modify the general result perception. psychical con- 
comitant this brain state perception such ‘a’ the 
sensory process started can produce. But misrepresents 
the sensation for which stands because incomplete, and 
lacks the correction and adjustment which the dormant elements 
consciousness could alone have supplied. word 
(p. 148), 

Hence distinguishes illusions’ the phenomena which 
result from the suppression certain processes, and 
tions’ those which are caused act forced association” 
(p. 149). 

Chapter treats the factors fallacious perceptions. 
The dissociated state may depend both pathological and 
physiological causes, which exhaust the elements themselves, and 
thus produce obstruction the outflow energy. 

psychical concentration reverse process brings about 
the same result. The tension certain selected element groups 
heightened, and their irritability increased, but this takes place 
the expense the non-selected elements, when irritability may 
splitting off (p. 154). 

Dissociation again may caused exclusion external 
sensory stimuli, ¢.g., cases hypnagogic hallucinations, 
dreams, the tendency see ghosts and visions the dark, 
and the fact that auditory hallucinations are nearly always 
present the insane deaf. 

The action dissociation cause misinterpretation 
excitations which normally produce objective sensory 
perceptions. 

The stimulus need not objective sensory impression, but 
may consist pathological physiological irritation the 
sensory centres. the normal state both processes are recog- 
nised so-called subjective sensations; but dissociation 
obtains they may become causes false perception (p. 163). 

The physiological sensory irritation may depend changes 
such metabolic processes the centres themselves, and the 
nerve tracts leading them. 

The pathological irritation may depend morbid processes 
any part the brain. Many examples are given hallucina- 
tions, due excitation the special senses vision, audition, 
the olfactory, and the muscular sense. 

Cramer Die Hallucinationen Muskelsinn bei Geistes- 
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kranken und ihre Bedeutung” (1889),] sought refer multitude 
phenomena subjective sensations the muscular sense. 
But the objection his views that they cannot explain auditory 
hallucinations. For the latter really due excitation 
the muscular sense, the patient must have the sensation that 
uttering certain word, whereas reality has such 
sensation. visual hallucinations the patient has the sensa- 
tion that sees, auditory hallucinations that hears, and 
therefore hallucinations the muscular sense, should have 
the sensation that speaks—but this not so. 

This depends (1) memory and experience. Only what has 
passed the portals sense can reproduced. (2) the 
conditions which induce the hallucinated state. the case 
disease, the hallucinations are usually unpleasant, those pro- 
duced the action drugs they will vary with the temperament 
the individual. (3) Again, hallucinations will guided the 
environment the individual, his calling and associates, the 
beliefs and superstitions incident his time and country. (4) 
the brain state which obtains the moment (exhaustion, 
concentration, emotions, sub-conscious processes). (5) the 
sensory stimuli. Just the dream-state the dream-content 
depends sensory stimuli, the action these 
observed and narcotised subjects, cases intoxi- 
cation, spontaneous somnambulism, and many hysterical 
states. Various illustrations are given point. 

The rest the chapter deals with the phenomena known 
Rapport,” which the subject only influenced 
the hypnotist, and exhibits ‘negative hallucinations’ non- 
perceptions objective sense impressions, which any but the 
hypnotist attempt produce. 

Rapport and all its symptoms, refers the different de- 
grees distinctness the perception according the elements 
which the stimuli encounter are state heightened 
lowered (p. 208). 

the stimuli encounter elements state high tension, 
the impressions are perceived otherwise they 
are not perceived all. 

draws distinction between the negative phenomena 
and true negative hallucinations. 

the former, objects are not perceived because attention 
diverted from them. the latter, attention directed the 
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objects, but the direction the attention counter suggestion, 
that they shall not perceived. 

Negative hallucinations contra-distinction the negative 
phenomena Rapport, which have dissociative character, are 
conditioned enforced association—that say, 
they are true hallucinations every sense, and the only negative 
thing about them the verbal form the suggestion (p. 219). 


The Initiation Fallacious Perception. 


How that sensory stimulation one sense may produce 
hallucinatory response another? For instance, why should 
sleeper dream that sees icebergs and polar bears, when the 
bed clothes fall from him, and the sensation cold? 

hat say, constant involuntar association certain image 
(subjective) sensory impression with actual sensation 
belonging another sense. 

particular taste, smell, sound, may call the sensa- 
tion particular colour. 

enters detail into the phenomena colour 
(audition colorée) sound seeing,” and concludes that such 
hallucinations are due automatic association acquired very 
early (p. 229). 

the fallacious perception icebergs, mentioned above, 
holds that the temperature stimulus not the starting factor, 
but merely co-operates with many other bring 
about the required state heightened tension particular 
element complex, and thus directs the irradiation processes 
initiated otherwise stimulation the visual sense. only 
prepares the way for the hallucination, exerts only suggestive 
influence its (p. 231). 


The Manifestation Fallacious Perception. 


Auditory, painful, olfactory and gustatory fallacious percep- 
tions occur varying degrees distinctness. Sometimes the 
hallucinations seem scarcely distinguishable from vivid 
mental images; again they may externalised such 
degree differ particular from the ordinary correct per- 
ception plainly recognised objects. 
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visual hallucinations there are the same gradations. the 
lowest degree there imperfect externalisation, the percipient sees 

Next, there true but unsubstantial externalisation. For 
instance, dead face seen bed curtain. This form 
hallucination corresponds induced prolonged 
gazing some object. 

The visions are dim, indistinct, shadowy transparent. 
the highest development visual hallucinations, there are 
realistic bodily appearances, combined with non-perception 
that part the field view covered the apparition. 

hypnotic cases, the vividly externalised 
duced hypnotism may appear even more real than the actual 
objects which they represent. 

The attitude the percipient with regard the hallucinatory 
perception, frequently not accordance with what would 
believed the reality the apparition. But this does not 
disprove the genuineness the hallucination. 

For instance, case quoted Randinsky, the percipient 
was not terrified excited the apparition lion; but 
means more than that consequence the condition 
percipient’s brain that particular moment, the complex 
elements usually associated with the idea lion roaming about 
liberty did not and could not take (p. 251). 

told that the lion was dangerous, the percipient would 
have once evinced alarm. 

medical student was hypnotised the author, and the 
presence snake was suggested. The subject was not terrified 
until the operator exclaimed Look out, it’s rattlesnake.” The 
author assumes that the images were not purely mental ones, but 
that hallucination the senses assumed both cases 
(p. 251). 

the behaviour hallucinated persons cannot taken 
test, more can the presence certain subjectivity their 
part disprove the sensory character the experience. Some 
believe that they hear their own thoughts uttered their own 
voices others that their own thoughts are uttered the voices 
others; whilst third variety believe that their thoughts are 
not their own, but suggested them God Devil. all 
these cases there sensory basis for the delusions. 
greater number voices,’ not all, are caused 
automatic speech the part the (p. 271). 

Audible thinking,” attributes auditory perceptions 
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articulatory movements, which otherwise make impression 
the consciousness. 

Automatic writing another example the same thing. 
impulses set the muscular apparatus motion while 
our upper consciousness knows nothing the action except 
through the result, afterwards looked upon with 
the writer, who denies having written the words, and either thinks 
has been made fool attributes the writing spirits 
writing) (p. 261). 

Chapter ix. contains examination and adverse criticism 
the evidence which has been brought forward favour 
telepathy. 

has been urged that the frequency with which apparitions 
coinciding with the death, with some exceptional crisis the 
life the person whose presence they suggest occur, too 
great merely fortuitous. 

But maintains that the evidence the coincidental and 
veridical character the phenomena means satisfactory. 
many reported cases there obvious indication the tendency 
connect events, especially those which are important and 
striking, with each other. For instance, man awakened 
noise which cannot explain. Three weeks later his father- 
in-law dies. therefore assumes that the noise and the death 


are somehow related each other. 


Hallucinations memory, particularly the impression that 
one has expected some exciting experience long before 
occurs, will account for another class cases. Present im- 
pressions are projected form involuntarily 
suit the (p. 278). 

sense having passed through the same 
experience before its present occurrence, may explain other so- 
called presentiments. 

Sometimes actual hallucination adapted event 
afterwards connected with it. points correspondence 
come out with special distinctness those, the contrary, which 
not correspond drop out sight are assimilated the 
(p. 283). 

Coincidences are not always proved. The percipient 
apparition transfers the hallucination the day the 
death, and not the death the day the hallucination. 


may shadow forth” (p. 272). 
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The most important flaw the evidence that hallucinations 
persons dying appear coincidentally their friends—evidence 
which strong, would greatly favour telepathy—is that 
the instances recorded occurring more than ten years ago, are 
nine times more numerous than those occurring within the last 
tive years (p. 289). This fact alone shake faith 
the accuracy the deponent’s statements. The more recent 
cases usually break down cross-examination. 

But even coincidences between impressions and events 
proved, afford not even the shadow proof for 
telepathy (p. 301). believer telepathy feeling cold, may 
that friend, far away, should also feel cold, but even 
the friend does feel cold coincidentally, proof that tele- 
pathy work. The friend’s window may open, his fire 
out, his bedclothes may have fallen from him. 

the death-coincidences the Report the Dissociation 
consciousness” the keynote the book. evidence 
its seeks explain all the illusions and hallucina- 
tions the sane and the insane, the healthy and the 
diseased, whether asleep, believing themselves awake, 
whether arising spontaneously experimentally induced. 


M.D. 


Anatomical and Physiological Observations the Organ 
Vision for the Purpose Ascertaining the Alteration 
caused Section the Optic Augustus Waller, 
M.D., F.R.S. Part received December 10, 1855, Read 
January 17, 1856. 


from unpublished paper the Archives the Royal 
Society. The paper bears evident signs incompleteness; entitled 
Part and concludes with the the following part this 
paper intend describe experiments tracing the fibres the optic 
tracts into the deeper parts the brain, and the results obtained from 
section both optic This intention was not fulfilled, but the 
extracts, they stand the words their author, possess historical 
interest, and very clearly prove that Waller was equally alive the prin- 
ciple established subsequent investigators, that the retinal ganglion cells 
control the nutrition optic nerve fibres, and the application that prin- 
ciple the tracing out optic paths. abstract the paper contained 
the Proceedings the Royal Society for 1856. point detail some 
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interest the view taken Waller the chiasma the rabbit; thought 
the decussation was complete, although expressing himself with some reserve. 
Von Gudden (who Germany and England generally quoted the 
originator the degeneration method applied the retina and optic 
nerve) went through similar difficulty connection with the rabbit’s 
chiasma 1874, concluding first that the decussation complete, but 
subsequently detecting the relatively small uncrossed tract degeneration 
that proves the decussation incomplete, the rabbit the dog, 
monkey and man.—A. 


following observations, which have the honour sub- 
mitting the Royal Society, confirm the results inquiry 
undertaken for the purpose ascertaining the alterations which 
ensue the living body after division the optic nerve. This 
mode investigating the nervous system was first communicated 
the Royal Society paper which the Society did the 
honour publishing their Transactions; since which have 
had put practice this inquiry, which has been the 
means elucidating several important facts reference the 
nervous system. 


SUMMARY OBSERVATIONS THE SPINAL GANGLIA. 


The necessary deduction from these observations that the 
spinal ganglion performs the office sustaining the nutrition 
the nerve fibres with which connected. other words, 
may concluded from these experiments that the spinal gan- 
glion the centre the nutritive power the nerve fibres 
adherent it. Experiments the spinal cord showed that the 
anterior spinal roots derived their nutritive influence from the 
cord. account the general nature the phenomena 
question, and the fact that nerve fibres are always connected 
with centre grey matter, little doubt can remain that every 
nerve fibre connection with nerve cell, which exerts over 
peculiar influence, enabling retain its structure, and 
doing serve the highway for motor and sensory power 
and from the brain. 

would, however, undue generalisation conclude 
that all ganglia exert the same influence those the posterior 
spinal roots whose influence bipolar nature and, indeed, 
similar experiments have shown, the course the ramifica- 
tions the sympathetic nerve, that certain ganglia, such the 
first cervical sympathetic, have only unipolar influence 
their dependent nerve fibres. 
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What remains, therefore, done means this process, 
determine experimentally for each nerve, set nerve fibres, 
the condition the two ends nerve which has been divided 
animal which has continued live for certain lapse 
time after the experiment. The which have present 
under consideration the optic nerve. 

Different observers, nearly all equally trustworthy from their 
high position science, have been cited prove turn that 
all the fibres one eye are derived from the opposite side 
the brain; that none them are derived from that source, 
but from the same side the brain; and, finally, other cases 
are adduced prove that the chiasma mingling the 
fibres from opposite sides takes place. 

means the process now available will endeavoured 
clear some the causes error and place this inquiry 
more solid basis. 


STRUCTURE THE Optic OPERATION. 


These may studied the retina means the ophthalmo- 
scope during life, and the dead animal microscopic 
examination the retina and the peripheric portion the 
optic nerve connected with it, and the cerebral portion the 
nerve from the divided end the quadrigeminate bodies. 
the eye the rabbit the optic nerve sub-divides into two portions 
nearly equal size, which spread out into two wing-like expan- 
sions over the internal surface the choroid, forming most 
striking feature their brilliant white colour, reflecting the light 
much more strongly than the retina which surrounds them. 
the optic nerve enters the eye the upper and outer part its 
optic axis, this bright portion the retina can only easily 
perceived when the pupil fully dilated. Repeated inspection 
this structure various intervals after section the nerve, 
varying from two three days many months, have not 
enabled detect any alteration the aspect this part the 
retina. Under the microscope this expansion the optic nerve 
consists tubular fibres, beautifully clear and defined, and like 
those composing the optic tract, except that they are smaller 
the diverging filaments visible the naked eye consist fasciculi 
these fibres, which before being blended with the grey fibres 
the retina, are not unfrequently seen split into exceedingly 
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fine filaments, which generally arise from varicose dilatation 
the tube. have examined these fibres various periods after 
section the optic nerve—at first only few days after the 
operation the other cases the end month and upwards 
four months, and every instance have found them 
clear and perfect the opposite and sound eye. The 
elementary parts the retina likewise appeared unaltered, 
well the parts composing Jacob’s membrane. observations 
the peripheric end the optic nerve, that connection 
with the eye, have been less numerous than those upon the retina, 
this part the nerve was generally removed order pre- 
vent the reunion the divided ends the nerve. have, 
however, observed this portion about month after section, 
when its fibres were perfectly sound, well those the 
while the cerebral part the nerve front and 
behind the chiasma, throughout the whole extent the root, 
consisted fibres nearly all disorganised and reduced 
granular condition. 

the case rabbit, about three months after section the 
right nerve, the fibres anterior the chiasma appeared all dis- 
organised. The various fasciculi fine fibres, which the nerve 
the sound (left) side consisted, had nearly disappeared the 
cut side, and their place was found tissue composed 
granules and globules, like those fat dispersed the mem- 
branous parts the nerve which presented very slight traces 
its normal fascicylar structure. the posterior surface the 
chiasma, their superficial sections, made nearly parallel with its 
surface, presented the cut side (right) the ordinary appearance 
disorganised fibres, which quickly assumed oblique direction 
towards the left optic root, crossing nearly right angles the 
sound fibres proceeding from the sound nerve the opposite 
side. 

the chiasma the distinction between the sound and the 
diseased fibres was very manifest, and the manner which each 
set tubes crossed from one side the other was beautifully 
displayed removing thin slices from the posterior surface 
the chiasma. From the right side the disorganised fibres gener- 
ally appeared run bundles, which were intersected others 
sound fibres, sometimes the same plane, sometimes 
others deeper seated. When the disorganisation far advanced, 
the case above described, single fibres, very fine fasciculi, 
composed few fibres, could not well seen from the resorption 
much the granular matter, but the sound fibres from the other 
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side mixed with granular matter, were found running one two 
together and mixing with the other every variable combination. 
The plexiform arrangement, therefore, the optic nerves may 
regarded complete the chiasma, whether regards the 
fasciculi the nerves their elementary parts. the optic 
tract roots, probably account the greater size the 
nerve fibres which compose them, the alterations resulting from 
degeneration the nerve are still more evident than the 
chiasma and the nerve front it. then found contain 
compound cells black grains, spherical cells nearly colourless, 
fine granular matter and normal fibres. The compound bodies 
were generally globular, but sometimes considerably elongated 
the first measuring about 0.015 mm., the latter sometimes 
reaching 0.024mm. The black grains were various sizes, varying 
from 0.002 mm. mm. The larger grains were rather 
transparent and nearly globular. The transparent globules, 
about the same dimensions the larger grains found the 
compound cells, were rather yellow and destitute any nucleus, 
resembling every respect globules fatty nature. Granular 
matter, such existed the chiasma and other parts the 
nerve, existed abundance every point the disorganised 
nerve, distributed either lines irregularly dispersed. Gener- 
ally, account the increased opacity the nerve resulting 
from these alterations, found advisable submit the thin 
slices removed from the action caustic soda, order 
render them more transparent. Among these diseased elements 
were seen several transparent varicose nerve tubes, perfectly 
normal all appearance. The plum-pudding-like appearance 
these different elements embedded the nerve, 
different from that any the disorganised nerves that have 
hitherto examined. The compound granular bodies which give 
this structure its peculiar appearance, can present only 
referred the varicose swellings, which this point are found 
frequently and are considerable this part the nerve. The 
other disorganised matter closely resembles what found 
other disorganised nerves and this place they are apparently 
extravasated from the tubular sheath, probably owing the 
greater tenuity the latter, which has rendered more easily 
removable absorption. 

the optic tract the same side the section, have not 
been able perceive any altered fibres. some physiologists 
have been opinion that different kinds fibres entered into 
the composition the optic nerves, some running from one 
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retina the other, others from the quadrigeminate bodies one 
side those the other, and, finally, some fibres direct from the 
quadrigeminate bodies one side the corresponding eye, 
may not considered uninteresting weigh the evidence 
these points obtained disorganising the nerves. With 
regard the fibres believed unite the two they are 
supposed have two nutritive centres the nerve cells each 
eye (an hypothesis which researches this subject not 
allow admit), should find the divided nerve some 
sound fibres the superficies over the inner part its surface 
still nourished the sound eye, such fibres have not hitherto 
been able detect. admit that each eye the nutritive 
centre half these direct fibres, ought find mixture 
sound and altered fibres the nerve which divided, 
and that which has been left untouched, arrangement which 
have not detected. With regard the fibres connecting the 
quadrigeminate bodies, examining the posterior rim the 
optic tract the side opposite the section (left side), was 
perceived formed fibres all apparently sound, although 
the rest the tract was disorganised. The corresponding rim 
the right tract was likewise quite sound. The presence 
fibres connecting the quadrigeminate bodies may therefore 
regarded probable. 

Direct fibres between each eye, and the quadrigeminate bodies 
running along the external rim the tract, would require the 
presence disorganised fibres the external rim the same 
side the section. Such have not found have been the 
case the instances where have examined these nerves. 
the same side the divided nerve the external rim the tract 
was perfectly sound, the opposite side the external rim con- 
sisted disorganised fibres, which seemed contain some sound 
ones. With regard the normal fibres found the tract among 
those diseased, would present premature come any 
conclusion respecting their origin without fresh experiments, 
and the examination those tracts after the section both 
optic nerves. 

The fibres the optic tract may traced with great facility 
over the surface the internal anterior geniculate body, 
where they present the appearances described the optic tract. 
Their course the external geniculate and quadrigeminate 
bodies will described the succeeding part this paper. 

The most important result the foregoing observations is, 
that great part, not all, the fibres the optic nerve have 
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their nutritive centres the retina, and from the analogy existing 
the nerve cells the retina and those the spinal 
ganglia are led attribute this nutritive power them. 

the following part this paper intend describe 
experiments tracing the fibres the optic tract into the deeper 


parts the brain, and the results obtained from section the 
optic nerves. 
published record exists the experiments last referred to, nor have 


discovered any memoranda relating them among father’s papers.— 
A.D.W. 


Sachs Multiple Sclerosis. Critical Digest.) 
Nervous Diseases, 1898. 


Multiple disseminated cerebro-spinal sclerosis has for many 
years been considered one the most easily recognisable 
diseases the central nervous system. Under the leadership 
Cruveilhier and Charcot, the French school described the disease 
accurately that there appeared little add the accounts 
given them. The typical forms are indeed unmistakable, 
but the disease appears often under all sorts disguises that 
its recognition may means easy. Moreover, the interest 
not exhausted the establishment the diagnosis, for 
has important bearings other diseases, and its etiology and 
pathology present many points for further elucidation. America 
the disease not frequent France and Germany. The 
time seemed ripe, therefore, for consideration the disease 
but will refer only the more important questions that have 
been raised regarding during the last few years, the work 
preceding years has been well summarised the publications 
Charcot, Marie, Gowers, Oppenheim, Dana, Pritchard, and Gray. 

Clinical Symptoms.—The following table symptoms, 
given Charcot, may taken starting-point for the con- 
sideration the symptomatology multiple sclerosis. All the 
symptoms are rarely present together, and, according the pre- 
dominance the several series the disease, assumes spinal, 
cerebral, and cerebro-spinal types. 
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Tremor voluntary movements the extremities 


(arms and head; more 
rarely legs). 
Positive. Titubation. 


Paresis (spasmodic) the extremities. 
Contracture, with exaggeration the reflexes 
spastic rigidity. 


sensory symptoms, only very slight disturb- 
Negative. ance. 
Vesicle none very slight. 


CEREBRAL 
Dysarthria—slowness speech scanning words. 
Nystagmus—blank expression. 
Attacks vertigo—spasmodic 
Transitory atrophy the 
Diplopia—associated paralysis ocular muscles. 
Mental enfeeblement. 
Apoplectiform and epileptiform attacks. 
Difficulty deglutition. 

III. ABNORMAL UNUSUAL 

Trophic. Muscular atrophies (amyotrophies), bedsores. 


Lightning pains. 
Romberg symptom. 
Tabetic. areas. 
Vesicle and paresis. 


Frequent remission all the symptoms. 

Charcot recognised three distinct periods the development 
the disease 

First period. The disease may begin with cerebral symptoms 
(attacks vertigo, transitory diplopia, scanning speech, and 
more frequently the spinal symptoms are the first 
slowly progressive paresis which intention tremor soon 
added); rare instances there apoplectic attack, preceded 
vertigo and headaches, and followed hemiplegia. The 
rarest all onsets the one with gastric crises, which are 
followed other symptoms. During the second period the 
typical symptoms are developed, and after years contractures set 
in. The third period characterised mental enfeeblement, 
almost unintelligible speech, great physical finally, 
vesical troubles, with subsequent cystitis, bedsores, 
conditions—death. Babinski claimed that ascending acute 
myelitis was occasional cause death. 

Marie has insisted upon division into four different types, 
according the mode progression: (1) The chronic progressive 
type—a very gradual increase all the symptoms, and covering 
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period years. (2) The chronic type, with exacerbations, 
marked the occurrence sudden amblyopia, 
and the like. (3) The chronic remitting type—the progress 
very slow, with only slight exacerbations from time time. 
(4) The type characterised permanent improvement (and even 
Almost all the chronic disorders the nervous system, 
tabes, for instance, could subdivided the same way. These 
divisions not appear distinctive. Charcot owe 
the recognition imperfect forms multiple sclerosis, which 
the symptoms that have existed have disappeared. these 
abortive forms frustes) some the important symptoms 
are never developed, and others the symptomatology obscured 
the occurrence hemiplegic, tabic, amyotrophic symptoms. 
has various times directed special attention the 
variability the symptoms, the apoplectiform and vertiginous 
attacks, and fundus lesions without functional defect. 

The preceding statement sufficient show the extreme 
variability the clinical pictures whole, and explains the 
possibilities mistaken diagnosis. During the past few years 
some the special symptoms enumerated Charcot’s table have 
received further elucidation. maintained that the 
intention tremor multiple sclerosis differs little, all, from 
ordinary ataxia. The author has present under observation 
three undoubted cases multiple sclerosis, whose movements are 
distinctly ataxic. But other patients suffering from multiple 
sclerosis, the disturbance motion more the nature 
tremor. typical tremor often present the beginning the 
disease, and the disease progresses the tremor becomes coarser, 
resembling ataxic movements. 

Gowers foot-note (vol. ii., 548) states that tremor 
the best translation for Intentions-Zittern’’; chose the 
term Ataxic Tremor, because there ataxia without volun- 
tary movements.” The difference between ataxia and tremor— 
difference degree only—can brought out asking the 
patient write with chalk lead pencil, when will found 
that the ataxic patient scarcely succeeds the attempt write, 
while the patient with tremor writes with some difficulty and 
jerky fashion. 

The Ocular Symptoms have been studied Parinaud, who 
reported upon the findings Charcot’s cases, and 
who described with great detail the clinical and anatomical find- 
ings the eyes patients suffering from multiple sclerosis. 
Recent contributions this special subject have been made 
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Luebbers—a pupil Uhthoff—by Guenther, Nagel, Kunn and 
Schwarz. 

The commonest symptoms are the nystagmus and the nys- 
tagmus-like movements. These are most apt appear ex- 
treme lateral movements the eyes, and are generally associated 
character. While occasional twitching movements the 
ocular muscles may occur healthy persons, regularly developed 
oscillatory movements upon each lateral excursion are charac- 
teristic the disease, but course should borne mind 
that the symptom present other diseases the nervous 
system. 

Kunn described condition which calls fixation tremor’ 
setting when the eyes are moved from vision straight ahead 
the fixation definite object. The same author calls attention 
tion ocular movements that were previously associated. 

Luebbers mentions exceptional case which the nys- 
tagmus appeared with converging movements the eye. The 
nystagmus may horizontal, vertical, diagonal rotary. 
Raehlman and Schwarz dwell upon the special form ataxia 
nystagmus, which practically uncertainty movement, the 
eyes simply over-leaping the mark passing from one point 
fixation another. The same phenomenon observed Fried- 
reich’s disease, and can distinguished from the more rapid 
movements typical nystagmus. True nystagmus occurs 
majority cases multiple sclerosis (according Uhthoff, 
per cent., and according per cent. all the 
cases). The variations the percentages are accounted for 
the fact that Uhthoff draws distinction between nystagmus and 
nystagmoid movements. These oscillatory movements the eyes 
constitute, therefore, one the most constant and reliable signs 
multiple sclerosis. They occur, however, different forms 
congenital defective development (idiocy, hereditary spastic para- 
plegia, also Friedreich’s disease, hereditary cerebellar 
ataxia, and few cases syringo-myelia. This fact respons- 
ible for much the confusion that has arisen the attempt 
differentiate between these states. 

Uhthoff states that affections the optic nerve are frequently 
associated with true nystagmus multiple sclerosis, whereas 
nystagmus alone, without such atrophy, occurs other con- 
ditions. 

The cause nystagmus according Uhthoff due 
lesions the brain, and particularly the medulla oblongata 
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but may due changes the peripheral nerves. lesion 
involving the posterior longitudinal fasciculus was supposed 
some cause nystagmus; but, Redlich has pointed out, 
this tract has been entirely exempt cases multiple sclerosis 
with marked nystagmus, and some cases which nystagmus 
was absent, this same bundle was seriously affected. all 
probability, any lesion interfering, lesions the nuclei 
the associating tracts, with the regular movements the ocular 
muscles, would sufficient account for nystagmus. 

Paralysis the ocular muscles occurs multiple sclerosis. 
has been present three ten cases which have come under 
Sachs’ recent observation. The abducens most commonly 
affected. Next order frequency comes the oculo-motor 
nerve, which is, however, rarely affected its entirety. Occa- 
sionally the trochlear (IV.) nerve involved. point some 
importance that these palsies are variable, disappearing 
some weeks months, and occasionally returning again 
marked degree before. The remission this one symptom 
characteristic multiple sclerosis the remission most 
the other symptoms, and the such re- 
missions that makes particularly difficult distinguish 
between disseminated sclerosis and 
syphilis (Oppenheim, Sachs). 

Paresis paralysis associated movements also occurs. 
The upward and downward movements are, rule, not 
affected (Parinaud, Marie, and 
claimed that paralysis convergence was frequent (Uhthoff says 
only per cent.). complete ophthalmoplegia externa has 
not been observed. The direct cause ocular palsies supposed 
the sclerotic patches occupying the region the various 
ocular nuclei. The palsies not appear, rule, until long 
after unmistakable symptoms the disease have appeared. The 
pupils may unequal, and sometimes react sluggishly light 
and during accommodation, but iridoplegia very rare. Charcot 
insisted upon the great value this preserved light reflex 
diagnosis. Damtsch says that the condition hippus often 
found multiple sclerosis. 

Much more characteristic are the changes the visual 
power, the visual fields, and the structure the papille 
and the optic nerves. The subjective disturbances are much 
less than the objective changes. Complete blindness very 
rare, although transitory blindness has been observed (Schwartz). 
Complete recovery from the visual defect multiple sclerosis 
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possible. According Uhthoff, Luebbers and others, central 
scotomata are most frequent. this area the colour sense 
the one most disturbed—generally for red and green, sometimes 
for all colours. These central areas may occur 
together with the normal peripheral fields, with mere 
diminution peripheral vision. some cases there may 
peripheral contraction the visual field with normal central 
vision. Concentric limitation the fields has been described 
Oppenheim, Thomsen, Buzzard and Uhthoff, but only cases 
which hysterical functional condition was superimposed 
upon disseminated sclerosis. There usually disproportion 
between the visual defect and the ophthalmoscopic appearances. 
one Luebbers’ cases the visual defect was keeping with 
the changes the papilla, but two others there was only 
very slight atrophy the papilla, and yet vision was much 
diminished and the visual flelds were distinctly affected. still 
another instance there was marked functional disturbance 
without ophthalmoscopic change. few other authors have 
described distinct changes the without any functional 
disturbance. The visual symptoms generally appear long after 
the others have been devoloped, but may come with extreme 
suddenness (Uhthoff and Buss). 

Gowers and Marie have called attention the fact that the 
visual disturbance multiple sclerosis may unilateral. 

Ophthalmoscopic examination has revealed several peculiar 
changes. Complete atrophy the optic nerves very rare. 
Uhthoff found only 100 cases. The rarity this 
worthy note, and probably due the frequent preservation 
the axis cylinders, spite the destruction the medullary 
sheath. Incomplete atrophy—discoloration the entire papilla— 
the peripheral parts being more distinctly altered than the nasal 
half, occurs about per cent. all cases. Atrophy the 
temporal halves the almost pathognomic multiple 
sclerosis. Charcot insisted that the papilla retained yellowish 
color the white appearance the atrophy 
tabes. neuritis has been found number cases (in 
three Luebbers’ cases). temporary atrophy is, ac- 
cording Uhthoff, common symptom toxic amblyopias 
(tobacco and alcohol); but these the atrophy always bilateral, 
whereas frequently unilateral multiple sclerosis. This 
special resemblance the intoxication amblyopias interest, 
remember that multiple sclerosis has been shown 
times toxic origin. 
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The anatomical examination the eyes (Uhthoff, Luebbers, 
and others) has revealed conditions variable are the 
functional disturbances. has been shown that there are 
widespread atrophic changes the optic nerves, depending 
probably upon the proliferating process emanating from the 
connective tissue, and gradually involving the nerve fibres; 
the sheaths are often destroyed, but the axis cylinder is, 
rule, not affected; other words, the process interstitial 
origin, the changes the nerves being secondary. con- 
sequence this preservation the axis-cylinders, the secondary 
degeneration does not ensue, and the nerve fibres preserve their 
function. 

The sclerotic changes the optic nerves are much the same 
the other parts the central nervous system. The next 
question is, whether not the changes the connective tissue 
are due the disease the blood-vessels. probable that 
the process begins differently, according the varying etiology 
the cases. Uhthoff, Buss, Taylor and others have paid attention 
the behaviour the blood-vessels. Several these writers 
have found increase the number the finer blood-vessels, 
and change their walls, proliferating process 
the surrounding tissue. 

Nolda, who studied the relations multiple sclerosis 
infectious diseases, thinks that the sclerotic patches take their 
origin from the walls the blood-vessels. Luebbers, com- 
paring the changes multiple sclerosis with those found the 
primary optic atrophy tabes dorsalis, finds that multiple 
sclerosis there more focal degeneration than tabes, and, 
above all, there tabes such number normal axis-cylinders 
multiple sclerosis. The optic atrophy tabes due the 
primary degeneration the optic nerve fibres, while multiple 
sclerosis the atrophy the result interstitial neuritis, and 
this turn may due disease the blood-vessels. 
multiple sclerosis, may added, the retinal elements are not 
affected. 

Scanning speech has long been considered characteristic 
symptom multiple sclerosis; but not the only speech 
disturbance this disease. Putting broadly, almost every form 
dysarthria possible multiple sclerosis, for the disturbance 
due lesions the pons medulla interfering with the 
speech mechanism. found disturbance innovation 
the vocal cords one instance, and Sachs has seen typical case 
the disease which the opposition the vocal cords was 
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imperfect that the patient spoke whispers. other cases 
nasal speech has been noted, and still others true bulbar speech 
has been reported. There often evident speech tremor not 
unlike that observed the early stages general paresis, and 
resembling the peculiarities speech some patients suffering 
from Friedreich’s disease. Disturbances articulation, ex- 
cessive, are apt associated with other symptoms pointing 
involvement the various nerve nuclei the pons and the 
medulla oblongata (cases Joffroy, Leyden, Berlin, Fuerstnar, 
Redlich and others). these symptoms predominate, they 
constitute the special bulbar form multiple sclerosis. This 
type was carefully considered Hallopeau. 

interesting example this class cases was recently 
reported with autopsy Schuster and Bielchowsky. this 
instance nasal speech was associated with paresis the left arm 
and the left leg, with headaches and double vision. 
There was also divergent strabismus the right eye, well 
paralysis both 6th nerves. The pupils and fundi were normal. 
focal lesion the pons was suspected, but the autopsy re- 
vealed multiple sclerotic foci the pons and medulla and other 
parts the brain. 

Aside from the peculiarities the development single 
symptoms, abnormalities occur the development the entire 
clinical picture multiple sclerosis. the literature the 
subject the formes frustes, aborted types, multiple 
sclerosis, have given rise considerable discussion. well 
bear mind that there regularity the development 
sclerotic patches, whence follows that departures from the 
typical forms the disease are frequent. Slightly irregular 
forms not, therefore, deserve the designation formes frustes. 

Charcot was the first dilate upon these special types, 
referring particularly, (1) cases which certain symptoms, 
which had existed, had disappeared (2) cases which the 
symptomatology had never been complete—such cardinal symp- 
toms the tremor the nystagmus never having developed 
cases which the type has been altered the in- 
tervention other symptoms hemiplegic, tabic amyo- 
trophic order. 

The establishment the formes frustes has opened the door 
diagnostic errors; for the multiple sclerosis may appear under 
amyotrophic lateral sclerosis. Sachs’ opinion the diagnosis 
multiple sclerosis should made only the cardinal symptoms 
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the disease, such nystagmus, scanning speech, intention 
tremor are present addition the other symptoms myelitis, 
hemiplegia, The variability the symptoms (Oppenheim) 
and the recurrent apoplectic and vertiginous seizures argue 
favour multiple sclerosis. Oppenheim has laid stress upon 
the occurrence such cases the characteristic changes the 
fundus, with little functional impairment vision. 

attacks may the course multiple 
sclerosis, but occasionally hemiplegia developed slowly the 
outset the disease, and then scarcely differentiated 
from other forms apoplexy excepting that these cases which 
affect men and women middle life the usual etiological factors 
seizure, cardiac disease, specific endarteritis 
are generally absent. the person who has suffered from 
apoplectic attack develops marked nystagmus, scanning speech, 
ataxic movement the paralysis the upper extremity, 
may suspect multiple sclerosis. Cases this character have been 
described Werner, Bikeles and others. The question arises 
whether these apoplectic attacks multiple sclerosis are due 
vascular disturbances peculiar localisation the 
sclerotic patches. Sachs (with Charcot, Redlich and Babinski) 
believes that these forms are due the early development 
sclerotic patches the pons and medulla oblongata, although 
Taylor has shown that such patches also occur the cortex 
and other parts the brain. Witzel has published case 
which there was crossed paralysis the facial and abducens 
nerve the opposite side. 

Many writers have conceded the occurrence acute and 
chronic cases multiple sclerosis, presenting none but spinal 
symptoms (Bourneville, Guérard, Leyden and Oppenheim have 
recorded cases acute, transverse myelitis which were eventually 
proven cases multiple sclerosis). the absence the 
ordinary etiological factors (transverse myelitis trauma, syphilis, 
vertebral disease) may suspect disseminated sclerosis, but the 
cardinal symptoms the disease only can prove the suspicion. 

The purely spinal and chronic forms may simulate spastic 
spinal paralysis. and even years, other symptoms 
may forthcoming. doubt, some the cases primary 
lateral sclerosis were reality early forms multiple sclerosis. 
Cases this description have been reported Krueger, Ormerod, 
Lapinski, and Redlich. Sachs saw very typical case this 
character the Policlinic. all such cases the occurrence 
the characteristic changes the fundus will lend valuable support 


276 REVIEWS AND ABSTRACTS 


the diagnosis multiple sclerosis. Multiple sclerosis may 
easily confounded with other diseases, above all with cerebral 
spinal syphilis (Oppenheim, Sachs and others). The remissions 
the symptoms, the preponderance the spasticity over the 
paralysis, the apoplectic seizures are common both diseases. 
Greater stress should laid upon the pupillary changes 
syphilitic affections (absolute immobility, unilateral pupillary 
symptoms, and irregular contour the pupils), and the presence 
multiple sclerosis nystagmus, intention tremor, and scanning 
speech, which are rare syphilis the brain and the spinal 
cord. 

There usually differentiating between multiple 
sclerosis and paralysis agitans; but Schultze and Sachs have 
reported upon cases which the symptoms multiple sclerosis 
have been associated with those paralysis agitans; one 
young patient the latter, who exhibits most the symptoms 
paralysis agitans, there are also nystagmus and marked nasal 
speech. another patient, whose condition was 
diagnosticated (by competent observers) functional tremor, 
then intention tremor multiple sclerosis, later developments 
have shown the disease typical paralysis agitans. 
view such experiences, may maintain that the clinical 
distinction between multiple sclerosis and paralysis agitans 
not absolute has been supposed since the days 
Charcot. 

hysterical symptoms are present addition those multiple 
The differentiation will depend largely upon the 
presence such distinctly hysterical stigmata are foreign 
the pure type multiple sclerosis. Westphal’s two cases, 
which the anatomical changes were wanting, although the patients 
exhibited all the symptoms the disease, have led much dis- 
cussion. French writers have called them hysterical without 
much hesitation, and Striimpell speaks separate form 
pseudo-sclerosis, bringing under this head what appears 
rather heterogeneous number cases. has allied with this 
form diffuse sclerosis but the clinical types which 
attempts establish need careful examination before they can 
adopted. 

multiple sclerosis early life, the differential diagnosis 
between and other diseases infancy presents many 
culties, that much care should. exercised. recent article 
Striimpell, which the author challenges criticism other 
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points, very properly insists that the diagnosis multiple 
sclerosis children not certain, unless corroborated post- 
mortem findings. 

The first case multiple sclerosis child appears have 
been described Schuele was followed reports 
Dreschfeld, Bristowe, and Ten Cate Hoedemaker. Marie, 
1883, reported upon cases his own, and collected all. 
1887 Unger had increased this list 19. Six years later, 
Totzke, reporting two cases his own, tabulated all. One 
case was reported Sachs’ work the Nervous Diseases 
which Stieglitz has, through printer’s error, called 
case the latest publication this subject. Stieglitz 
cites three cases his own, and tabulates 35, evidently excluding 
some which considered doubtful. addition those diseases 
the adult which enter into the discussion the differential 
diagnosis, such syphilis, transverse hysteria, 
must especially consider the infantile spastic palsies, hereditary 
spinal ataxy (Friedreich’s disease), hereditary cerebellar ataxy, 
and hereditary spastic paralysis—the last has been omitted from 
Stieglitz’s carefully prepared list. 

for the infantile cerebral palsies, the ordinary paraplegias 
(birth cases and cases defective development) will generally 
ruled out the history early onset, the frequent 
occurrence convulsions, and defective development, which 
more marked than cases multiple sclerosis. 

The acute hemiplegias, with their characteristic symptoms, 
cannot give rise any confusion. Doubts could entertained, 
however, with respect the cerebral diplegias. Nystagmus 
common enough these; intention tremor, or, rather, ataxic 
movements, are observed frequently, and disturbances speech 
(bradylalia) are very rare, the other hand, 
find any two these symptoms case diplegia. Further- 
more, should remembered that cerebral diplegia acute 
onset rare occurrence, and rarest all patients beyond the 
age five seven years. These cerebral diplegias present 
extreme contractures and post-paralytic disturbances motion 
(athetosis and the like), which seldom occur multiple 
sclerosis. 

the large number cases cerebral diplegia which Sachs 
has seen, there has not single instance been reason suspect 
the presence multiple sclerosis. making the diagnosis, the 
entire congeries the symptoms should considered, and not 
any one clinical sign. Stieglitz says, correctly, that the question 
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whether infantile cerebral palsy has been excluded cases 
diagnosticated multiple sclerosis. 

From Friedreich’s disease differentiation generally easily 
made, although every now and then patients come under one’s 
observation whose clinical symptoms may leave some doubt 
the presence one the other these diseases. resemblance 
may due the peculiarities speech, the awkward move- 
ments the upper extremities Friedreich’s disease, which may 
simulate intention tremor, and the presence nystagmus 
but the condition the reflexes disseminated sclerosis, the 
optic atrophy and the absence true ataxia the lower extremities 
will help establish the differential diagnosis. Friedreich’s 
disease the disturbances speech are rarely the typical 
scanning order. 

Sachs had adult patient whom the symptoms pointed 
Friedreich’s ataxia, and yet there was bare possibility 
his having bulbar form multiple sclerosis. This patient 
was years age, his past history was good, without any 
evidence preceding syphilis. the age was weak 
the knees, and frequently made mis-steps. 1887 had 
sought medical advice because difficulty locomotion, noticed 
especially climbing stairs. When examined March, 
complained chiefly, while walking, weakness the extremities 
and slight difficulty speech. exhibited ataxic spastic 
gait and static ataxia. The pupils reacted light and accommo- 
dation; knee-jerks absent; distinct ataxia the right upper 
speech midway between slow and bulbar; slight 
atrophy the optic nerves. The case was first supposed 
one locomotor ataxia, but the further development the 
disease showed that was either ataxia bulbar 
form multiple sclerosis. The intention tremor, the optic atrophy, 
and the peculiarities speech, would harmony with the 
diagnosis multiple sclerosis but the absence the knee-jerks, 
ataxia the upper extremities, which was not typical intention 
tremor, and the normal behaviour the pupillary reflex, were 
keeping with Friedreich’s ataxia, which appears, however, 
rule, early life. The first symptoms this patient’s case 
appeared least early the age years, and possibly 
earlier. 

Still more difficult the differentiate multiple sclerosis from 
hereditary cerebellar ataxia (type, Nonne-Marie). This well 
illustrated Stieglitz’s Case which the diagnosis multiple 
sclerosis hangs hair, and the author himself does not appear 
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firmly convinced the diagnosis. previous history 
ptosis, paresis the internal rectus muscle and the 
Rhomberg symptom not support the diagnosis hereditary 
cerebellar ataxia, certain that swaying the body, with 
the eyes open and closed, not very usual multiple sclerosis. 
case like this, well the one cited above Sachs, 
the post-mortem examination alone will satisfactorily determine 
the nature the disease. well insist again upon the fact 
that the mode onset, the time life which the disease 
developed, well the history some preceding illness, will 
often help differentiate between the two diseases. 
Hereditary, spastic paralysis, described Newmark, 
Pelizaeus, and others, should considered this connection. 
There striking resemblance the symptoms, but nystagmus, 
intention tremor, and scanning speech are not typical the 
hereditary form spastic paralysis. Only few months ago 
boy, years age, came under observation, who, after 
fright, had developed marked spastic paralysis the lower ex- 
tremities, with slight movements the right upper 
extremity, and peculiarity speech, which was slow and 
deliberate, rather than scanning. There was nystagmus, 
pupillary abnormalities, optic atrophy—in short, symptoms 
that were all characteristic multiple sclerosis, except the 
speech. this case the fact that the boy was absolutely well 
until the age 12, that there was history any similar 
occurrence any member his family, and that the disease came 
rather abrupt fashion, argued largely favour multiple 
and yet, but for the slight ataxic movements the 
right upper extremity and the peculiarities speech, there was 
little throw the balance favour disseminated sclerosis. 
this time needed for the development 
further symptoms, which will enable one establish diagnosis 
with some degree certainty. 

Etiology.—The author protests against the supposition that the 
disease, occurring widely different periods life, should 
could due one cause only. The study the subject has led 
him the belief that there are several and equally important 
causes which may give rise multiple sclerosis. Charcot and his 
immediate followers recognised the importance exposure 
cold and wet, and may well concede that occasionally the 
refrigeration process, and not mere wetting, which may the 
cause the disease. The same school admitted also traumatism 
and emotional depression. Mendel, basing his views upon four 
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cases his own and collection others taken from literature, 
favour traumatism, late years several authors have also 
contended for this origin tabes. Mendel concedes that there 
must acquired congenital predisposition the disease. 

the emotional origin the author speaks young girl 
18, who developed typical multiple sclerosis after the death 
and boy 12, who had been frightened 
fire occurring near his dwelling. 

The earliest writers have recognised that disseminated 
sclerosis, contradistinction paralysis agitans, disease 
early life, the majority cases occurring before the age 30, and 
some them before the age puberty. During the past ten 
years much has been made the occurrence the disease 
but the majority cases should looked upon with 
some reserve, though the disease may possibly occur. Women 
were supposed subject the disease more frequently than 
men. cases collected Berlin, were women and 
men. Such differences may have been accidental, for later sta- 
tistics have shown very different relationship between the sexes. 
collection cases, occurring early life, were 
boys and girls. Krafft-Ebing’s collection there were 
males and females. Redlich’s experience the number was 
almost equally divided between men and women—12 males and 
females. Stieglitz’s statistics there were males and 
females, the sex one case not being mentioned. the 
cases seen the author the ordinary division has entirely 
reversed, for these, were males and only females. Such 
smaller statistics are subject, however, accidental variations, 
and would not fair infer from them that the disease 
shows any distinct preference for sex. 

late years the occurrence multiple sclerosis after in- 
fectious diseases early life has led the theory its infectious 
origin. long ago 1878, Leyden insisted upon the importance 
preceding infectious diseases. Other authors referred its 
occurrence after typhoid fever (Ebstein, Kahler, Pick, Westphal 
and others); after cholera (Joffroy); after smallpox (Charcot) 
but Marie has been the warmest advocate the theory the 


‘infectious origin multiple sclerosis, and contended more 


particularly that the primary change was looked for 
disease the blood-vessels. According Redlich, who has 
gone over this part the subject very thoroughly, the year 
1897 cases support this view were cited Schoenfeld 
(after diphtheria), Massolongo (after influenza), Rolland 
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(after phlegmonous angina), Williamson (after rheumatism), 
Torti and Angelini (after malaria). cites case 
polyneuritis boy 17, coming after sore throat. The 
clinical symptoms gradually passed into those multiple 
sclerosis. Henschen refers toa case girl 14, who developed 
the symptoms multiple neuritis after diphtheria, death ensuing 
after three months. the autopsy found multiple sclerosis 
and degeneration the peripheral nerves. This case needs 
careful interpretation, for is, least, questionable whether 
not multiple sclerosis existed for some time before the diphtheria. 
The rapid development and early death make the case entirely 
exceptional 

Among more recent authors, Oppenheim, Leyden, Gold- 
scheider, and Sachs have favoured the occasional infectious 
origin the disease, but not feel warranted supposing this 
etiological factor far more important than many others. 
Marie’s views have been opposed more particularly Redlich 
and Krafft-Ebing. the cases observed Sachs only two 
came after infectious diseases, and both these long 
after such disease that direct relation, cause and effect, 
could not established. well bear mind, however, 
that infectious diseases were the chief cause multiple 
sclerosis, the vast majority cases should come before the 
age 15, and such not the case. 

Oppenheim has directed attention the large number 
multiple sclerosis which chronic metallic poisoning 
seemed rather important part, basing his views upon 
the frequent occurrence multiple sclerosis those who work 
factories which toxic chemical substances are used—such 
lead, tin, aniline dyes, and the like. was Oppenheim, too, 
who referred the importance puerperal condition 
predisposing cause. 

may asserted with some degree assurance that 
syphilis not important etiological factor, although Jacobson, 
Moncorvo, and Filatow have cited cases which hereditary 
syphilis was present, and some others (Michaelow and Schuster) 
have referred acquired syphilis; but Redlich and Sachs have 
noted that multiple sclerosis and multiple cerebro-spinal syphilis 

(Berliner kl. Wochenschrift, April 1898) reports upon the case 
child, six months old, that had had convulsions the age three 
repeated convulsions with paralysis right arm. Child died 
convulsions. The brain contained patches,” which protozoa 


were found similar those found patches the heart. The finding 
interest, but has bearing upon multiple sclerosis. 
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have many symptoms common that the differential diagnosis 
not easily established. Whether not the disease 
hereditary still doubt, although Eichhorst has published two 
cases which the disease occurred mother and child. 
occurrence family disease has been noted Friedreich 
and Erb (according Krafft-Ebing and Redlich), and Totzke 
has mentioned the occurrence the disease two members 
the same family. But the question naturally arises, since these 
cases were not substantiated, whether they may not have been 
cases hereditary spastic paralysis. 

The latest contribution this subject has been made 
Blumenreich and Jacoby, who report cases multiple 
sclerosis—23 males and females—and these cases 
the infectious diseases, intoxications, and traumatisms have been 
the chief etiological factors. They are the opinion that the 
original cause may have preceded the outbreak the disease 
for many years, and that the disease may even congenital 
origin. somewhat surprising find that and 
sexual excesses are not cited occasional etiological factors 
some importance; for, the present writer’s experience, two 
cases seemed the result previous alcoholic excess, and 
three now under observation other factor except prolonged 
sexual excesses can found. these three cases, moreover, 
the clinical symptoms are typical that there can doubt 
the existence multiple sclerosis. 

little reflection regarding the etiology multiple sclerosis 
necessarily leads the conclusion that many different causes 
may work resulting the development the disease, 
provided there predisposition the disease. Sachs does 
not agree with Redlich refuting Striimpell’s theory the 
endogenous character multiple sclerosis, and thinks that for 
large number cases, particularly for those occurring early 
life, some slight defect the original development the 
central nervous system must held responsible for the outbreak 
the disease, and that the other etiological factors frequently 
referred are regarded the exciting causes. 
adopt this view, the usual resemblance between the cases 
multiple sclerosis developing early life, and the various forms 
hereditary and family affections observed that period, can 
interpreted more readily. 

Sachs also had occasion observe several cases which 
distinct neurasthenic condition, due overwork, preceded the 
development the symptoms multiple sclerosis. According 
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Edinger’s theory,’ the development sclerosis following 
upon functional exhaustion does not appear all anomalous. 
patient, music teacher, functional tremor first appeared 
the right hand; this was followed distinct intention 
tremor, and from this stage the symptoms passed into those 
typical paralysis agitans. Altogether, the relation functional 
organic nervous diseases would appear need further attention, 
for the same sequence events has doubt been observed 
others, and not supposed that the diagnosis 
preceding functional condition was erroneously made. Some 
the mooted points regarding the etiology multiple sclerosis 
acquire additional interest, consider them connection 
with discussion the morbid anatomy and pathogenesis 
the disease. 

Pathological Anatomy and Pathogenesis.—The irregular sclerotic 
patches (plaques) occurring different parts the central nervous 
system constitute the chief anatomical feature the disease. 
These represent the terminal condition morbid 
process often lasting through period years; but study 
the morbid anatomy multiple sclerosis, has been the case 
regard poliomelitis. The process can understood only 
studied its earliest stages. Such studies have been made 
Ribbert, Cramer, Bikeles, Taylor, and Goldscheider. 

With some slight exception, the general agreement has been 
reached that the blood-vessels play important part the 
initial stages the disease. Goldscheider describes the condi- 
tions presented patch the cervical portion the spinal 
cord. The blood-vessels are dilated, and the adventitia infil- 
trated with small cells and with considerable detritus. the 
vicinity these blood-vessels the nerve fibres are swollen, the 


every cross-section exhibits number naked and well-preserved 
axis-cylinders. Goldscheider supposes that the enlarged nerve 


fibres crowd against each other, causing the disintegration and 
absorption the myelin some fibres, thus leaving room for 
other fibres persist their enlarged (swollen) condition. The 
changes thus far described are not unlike those occurring 
ordinary acute myelitis. 
theory appears have received experimental proof; cf. Reports 
the Congress innere Med. Wiesbaden, 


sheath and the axis-cylinder participating the swelling. The 
medullary sheath suffers more than the axis-cylinder; least, 
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Taylor the opinion that are not warranted con- 
necting the vascular changes directly with the sclerotic process, 
for the patches are not always related the diseased vessels, and 
many plaques the blood-vessels are entirely normal, and 
other portions the vascular system show tendency 
disease. 

early 1863 Rindfleisch maintained the importance 
disease the blood-vessels. According him, each plaque 
contained its centre blood-vessel with changed walls, 
denoting condition chronic inflammation. Borst found 
marked changes almost every blood-vessel (hyaline degenera- 
tion, narrowing, thickening the walls, etc.). also found 
condition hyperlymphosis and lymphstasis, which supposed 
caused destruction the medullary sheaths; but his views 
lack support. found changes the larger blood vessels, 
and even the capillaries; the neuroglia tissue easily affected 
the immediate vicinity the blood-vessels, leading times 
perivascular sclerosis. Ribbert found two blood-vessels 
thrombi consisting leucocytes. plugging blood-vessels 
was also noticed but these findings only prove that 
the vascular system diseased some instances. Other reports 
show that the blood-vessels often remain entirely normal. The 
inference drawn that, while the blood-vessel may the 
starting-point the morbid process some cases need not 
all. The final results are the only ones that are entirely 
the intermediate stages which these are reached. Thus, 
Goldscheider’s case the nerve fibres were the structures particularly 
affected; while Ribbert’s case the neuroglia were chiefly 
affected, and there was swelling the nerve fibres. 

the nerve fibre becomes involved, doubt true, 
was recognised the earliest investigators (Rindfleisch, 
Charcot, Leyden, Schultze) that the medullary sheath easily 
destroyed, while the axis-cylinder remains normal. Popoff alone 
contends that the axis cylinder also destroyed, but that 
regenerated. This may occur rare much more 
rational assume that the axis-cylinder not destroyed, and 
the preservation normal axis-cylinders mass, exhibiting 
any number disintegrating medullary sheaths, argues favour 
this view. The preservation the axis-cylinder responsible 
for the lack secondary degeneration multiple sclerosis. 
Buss has recorded ascending degeneration the columns 
Goll, and the direct cerebellar tract from the eighth cervical 
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segment into the medulla oblongata. These observations need 
further corroboration. 

has been assumed Redlich and others that the fine 
fibrils which Popoff took regenerated axis-cylinders are part 
the proliferating neuroglia tissues. also significant that 
Weigert, whose opinion the highest value this matter, 
insists that the proliferation neuroglia tissue more marked 
multiple sclerosis than any other disease. This statement 
militates against the view Lapinsky, that the fine fibrils dis- 
covered the plaqves are connective tissue formations issuing 
from the medullary sheaths, and are not neuroglia fibres. 
Redlich, using Weigert’s neuroglia stain, has found that the 
proliferating interstitial tissue consists neuroglia fibres 
varying sizes. Huber admits slight changes the neuroglia, 
consisting chiefly due the loss nerve fibres, and 
the presence detritus and granular the process 
parenchymatous origin, the changes the neuroglia and the 
blood-vessels being secondary. Adamkiewicz supports the theory 
the primary affection nerve fibres. 

the neuroglia affected, primarily secondarily, its cells, 
well its fibres, undergo proliferation. Redlich maintains 
that the neuroglia changes may exhibited various ways: 
(1) The increase largely due the increase neuroglia fibres, 
which gradually form network fibres, which only slightly 
altered nerve fibres will found. these neuroglia fibres 
grow broader and broader, the network becomes denser. (2) 
some patches the network not dense, the neuroglia cells 
and their processes being the most pronounced features, while 
the nerve fibres have dropped out. This appearance entirely 
similar the account given Huber, which have referred 
above. 

Fuerstner says that the neuroglia cells are developed from 
leucocytes, thus reconciling the opinions that the disease 
parenchymatous affection and that vascular origin. The 
actual participation the neuroglia tissue has acquired greater 
interest, view Striimpell’s recent theory that the disease 
due primary proliferation the neuroglia, that multiple 
sclerosis practically multiple gliosis, and that belongs 
the order endogenous affections which are excited acci- 
dental causes, such injuries and infectious diseases. Ziegler 
appears have entertained similar view (Redlich). 

complete the record historical changes, may add 
that Gowers referred the involvement the ganglion cells 
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the earlier stages the disease; while Taylor states very posi- 
tively that the ganglion cells not become affected until the 
late stages the disease have been reached. The changes 
described Taylor three cases his own are: Considerable 
pigmentation, filling the entire cell body, which unusual 
healthy young individuals; the nuclei are generally wanting 
the nerve processes are well preserved; diminution cells. 
Koeppen found the ganglion cells normal. Obersteiner allowed 
that the ganglion cells may exhibit changes similar those 
found myelitis. 

The patches disseminated sclerosis present bluish-gray 
appearance, and are sometimes slightly elevated other times 
the parts which they occur appear shrunken and contracted. 
The question has arisen whether there any rule governing the 
distribution the plaques. some was supposed that the 
brain the spinal cord may affected singly. Charcot sup- 
ported the view spinal form multiple sclerosis. Erb 
accepted this clinical grounds only. Charcot, Striimpell, Erb 
and many other writers considered that the white substance 
the brain and spinal cord was the favoured site; that the gray 
matter was rarely involved. believed that the cortex 
the brain and cerebullum rarely affected. Taylor finds: (1) 
White and gray are affected without distinction. (2) There 
especially favoured site for the development the foci. 
(3) The cortex the cerebrum and the cerebullum not 
exempt. The points (1) and (2) cannot accepted uncondi- 
tionally, such statements must rest upon the examination 
larger number cases. Charcot believed that the auditory, the 
olfactory and the optic nerves are the only cranial nerves 
others (Cruveilhier, Skoda, Taylor) have found all, almost all, 
involved. well known that the motor and sensory roots 
the spinal nerves are often diseased, and Taylor has demon- 
strated the occurrence marked degeneration the nerve 
fibres the cauda equina. 

The sclerotic patches may occur anywhere, but there can 
little doubt that they occur most frequently the dorsal half 
the pons, the medulla oblongata (whence the occurrence 
forms”’), the white strands near the periphery the 
cord and the gray matter near the central canal. Obersteiner 
believes that the patches are lessened number approach 
the lumbar portion the cord. Leyden and Goldscheider de- 
scribe condition diffuse sclerosis, diffuse chronic 
myelitis, due the confluence numerous foci the spinal 
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cord. These authors also describe purely spinal form 
multiple sclerosis, which the representative the old-time 
chronic myelitis. 

The sclerotic patches appear, macroscopical examination, 
sharply differentiated from the surrounding healthy tissue, 
but, microscopically, the transition gradual one. Taylor has 
shown, however, that the division between healthy and diseased 
tissue may strictly defined, and the same true 
case. 

The pathogenesis multiple sclerosis still obscure. all 
probability there single mode origin. Charcot believed 
that the disease was due interstitial inflammation, with 
special proliferation the neuroglia, the destruction the 
parenchyma being secondary this. Charcot, after Rindfleisch, 
ascribed some importance the blood-vessels, and regarded them 
source irritation. Marie published his views regarding 
the infectious origin disseminated sclerosis, the exciting agents 
being carried through the blood-vessels. Ribbert thinks some 
noxious substances conveyed the blood, set circumscribed 
inflammatory lesions different parts the central nervous 
system. Mendel explained the traumatic etiology some cases 
through the agency blood-vessels. Fuerstner brought the 
blood-vessels into play making them primarily responsible for 
nutritive disturbances the nerve cells and fibres. Goldscheider 
says: believe shall describe the nature the morbid pro- 
cess most correctly assuming the existence perivascular 
inflammation which injures the neighbouring nerve structures, 
causing more especially disintegration the medullary sheath, 
but allowing the axis-cylinder escape. Later on, the course 
the disease, reactive interstitial proliferation 
regards multiple sclerosis form disseminated myelitis. 
Koeppen, Huber and Taylor not attach much importance 
the blood-vessels, and Redlich not convinced that the disease 
always inflammatory origin. 

The vascular theory has been opposed others. Adamkie- 
regards the disease parenchymatous degeneration. 
Weigert believes that the neuroglia changes are secondary the 
affections the parenchyma, and Striimpell, have seen, 
inclined regard the disease being due, primarily, 
peculiar defective (?) development the neuroglia, which made 
evident later years especial exciting causes. 

must conclude that there some truth several the 
views advanced. believe that the vascular theory holds good, 
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particularly for the cases developed after infectious diseases, after 
injuries, and, according the intensity the toxic agent, 
the nerve fibres the neuroglia may attacked first. This 
agreement with views expressed Redlich. Congenital 
anomalies (Ziegler, Striimpell) may make the central nervous 
system easier prey for the various toxic agencies and other 
injuries. But there still remains considerable number cases 
which would seem depend rather upon functional exhaustion, 
and such exhaustion might affect primarily the nerve elements 
the central nervous system. For such cases the assumption 
parenchymatous affection would most plausible. 
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